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construction program to ensure to its
satisfaction that loan purposes are ac-
complished in an organized construc-
tion program.

(2) The work plan shall include the
following:

(i) The names and qualifications of
the proposed certification officials de-
fined in §1753.94(a).

(ii) A listing of the proposed work
projects to accomplish the loan pur-
poses showing the estimated cost,
method of performing the construction,
and the proposed commencement and
completion dates for each work
project. The proposed work projects
shall be summarized on RUS Form 157,
Construction Work Plan and Cost Dis-
tribution, or a form providing essen-
tially the same information.

(iii) The proposed source of funds for
meeting cost overruns if the total esti-
mated cost of work projects exceeds
the loan budget.

(iv) A statement signed by the bor-
rower’s certification officials and the
GFR that the work plan is accurate
and complete.

(c) Under the certification program,
the borrower shall follow all standard
RUS postloan engineering and con-
struction procedures except that the
approvals shown in §1753.93(a) will be
made by certification officials rather
than RUS. The approvals noted in
§17563.93(a)(1), (4) and (5) will be re-
ported immediately to RUS using RUS
Form 158. Approval of closeouts,
§1753.93(a) (6) and (7), will be reported
immediately on RUS Form 159.

(d) As the construction program pro-
gresses, the certification borrower
shall request, by letter, RUS approval
of any significant changes in work plan
schedules and budgets and in certifi-
cation officials.

§1753.95 Advance of loan funds.

Advance of loan funds needed to meet
the certification borrower’s current fi-
nancial obligations are to be requested
on RUS Form 481 for construction and
engineering items supported by appro-
priate RUS Forms 158 and 159. For
items other than construction or engi-
neering, other supporting data shall be
submitted. (See 7 CFR part 1744 sub-
part C.)

Pt. 1755

§1753.96 Certification addendum.

The certification borrower shall mod-
ify standard RUS forms of contract for
use under the certification program by
inserting an executed copy of the fol-
lowing certification addendum in each
copy of the contract.

CERTIFICATION ADDENDUM

Permission has been obtained by the
Owner to proceed with this contract under 7
CFR part 17563 subpart J, pursuant to which
the references in the RUS construction docu-
ment requiring approvals and other actions
of the RUS Administrator will not apply un-
less RUS gives specific notice in writing to
the affected parties that designated ap-
proval(s) or action(s) will be required. Cer-
tifications by the Contractor of amounts due
and certifications of completions of work
under the contract are to be construed to be
rendered for the purpose of inducing the
Rural Utilities Service or Rural Telephone
Bank to advance funds to the Owner to
make, or reimburse the Owner for, payments
under this contract.

Date

Owner

By

Certifying Officer
Date

Contractor
By

Title

§8§1753.97-1753.99 [Reserved]

PART 1755—TELECOMMUNI-
CATIONS  STANDARDS AND
SPECIFICATIONS FOR MATERIALS,
EQUIPMENT AND CONSTRUC-
TION

Sec.

1755.1-17565.2 [Reserved]

1755.3 Field trials.

1755.4-1755.25 [Reserved]

1755.26 RUS standard contract forms.

1755.27 Borrower contractual obligations.

1755.28 Notice and publication of listed con-
tract forms.

1755.29 Promulgation of new or revised con-
tract forms.

1755.30 List of telecommunications standard
contract forms.

1755.31-1755.96 [Reserved]

1755.97 Incorporation by reference of tele-
communications standards and specifica-
tions.

1755.98 List of telecommunications speci-
fications included in other 7 CFR parts.
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§§1755.1-1755.2

1755.99-1755.199 [Reserved]

1755.200 RUS standard for splicing copper
and fiber optic cables.

1755.201-1755.369 [Reserved]

1755.370 RUS specification for seven wire
galvanized steel strand.

1755.371-1755.389 [Reserved]

1755.390 RUS specifications for filled tele-
phone cables.

1755.391-1755.396 [Reserved]

17565.397 RUS performance specification for
line concentrators.

1755.398-1755.399 [Reserved]

1755.400 RUS standard for acceptance tests
and measurements of telecommuni-
cations plant.

1755.401 Scope.

1755.402 Ground resistance measurements.

1755.403 Copper cable telecommunications
plant measurements.

1755.404 Fiber optic cable telecommuni-
cations plant measurements.

1755.4056 Voiceband data transmission meas-
urements.

1755.406 Shield or armor ground resistance
measurements.

1755.407 Data formats.

1755.408-1755.499 [Reserved]

1755.500 RUS standard for service installa-
tions at customers access locations.

17565.501 Definitions applicable to §§1755.501
through 1755.510.

17565.502 Scope.

1755.503 General.

1755.504 Demarcation point.

1755.505 Buried services.

1755.506 Aerial wire services

1755.507 Aerial cable services.

1755.508 Customer access location protec-
tion.

1755.509 Mobile homes.

1755.5610 Construction and assembly unit
drawings.

1755.5611—1755.521 [Reserved]

17565.622 RUS general specification for dig-
ital, stored program controlled central
office equipment.

1755.523-1755.699 [Reserved]

1755.700 RUS specification for aerial service
wires.

1755.701 Scope.

1755.702 Copper coated steel
(CCSR) aerial service wire.

17565.703 Nonmetallic reinforced (NMR) aer-
ial service wire.

17565.704 Requirements applicable to both
CCSR and NMR aerial service wires.

1755.705-1755.859 [Reserved]

1755.860 RUS specification for filled buried
wires.

1755.861-1755.869 [Reserved]

1755.870 RUS specification for terminating
cables.

1755.871-1755.889 [Reserved]

1755.890 RUS specification for filled tele-
phone cables with expanded insulation.

reinforced

7 CFR Ch. XVII (1-1-03 Edition)

1755.900 RUS specification for filled fiber
optic cables.

1755.910 RUS specification for outside plant
housings and serving area interface sys-
tems.

AUTHORITY: 7 U.S.C. 901 et seq., 1921 et seq.,
6941 et seq.

§§1755.1-1755.2 [Reserved]

§1755.3 Field trials.

(a) Except as covered in Bulletin 345—
3, no loan funds shall be advanced for
any product if any item to be included
in the project is not included in the
“List of Materials Acceptable for Use
on Telephone Systems of RUS Bor-
rowers,”” RUS Bulletin 344-2. When new
items of materials or equipment are
considered for acceptance by RUS or
when a previously accepted item has
been subjected to such major modifica-
tions that its suitability cannot be de-
termined based on laboratory data and/
or field experience, a field trial shall be
required if RUS so determines. This
field trial consists of limited field in-
stallations of the materials or equip-
ment in closely monitored situations
designed to determine, to RUS’s satis-
faction, their operational effectiveness
under actual field conditions. Field
trials are to be used only as a means
for determining, to RUS’s satisfaction,
the operational effectiveness of a new
or revised product under actual field
conditions. Both the manufacturer and
borrower are responsible for assuring
that the field trial is carried out and
that the required information on the
product’s performance is received by
RUS in a timely manner. The use of
materials or equipment derived from
new inventions or concepts untried
within the telephone industry is de-
fined as ‘“‘an experiment’ and shall be
handled as a special case using proce-
dures considered appropriate by RUS
to meet the individual experiment.

(b) To qualify for a field trial, the
new and improved materials and equip-
ment must appear to RUS to offer one
or more of the following benefits:

(1) Improved performance.

(2) Decreased cost.

(3) Broader application.

(c) The item of material or equip-
ment subject to field trial may be only
part of the total amount of materials
or equipment included in a bid or it
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may be the key component of the facil-
ity or system provided; therefore, RUS
shall have authority to require that a
satisfactory plan be provided to main-
tain or restore service in the event
that the materials and equipment fail
to meet established performance re-
quirements. RUS shall limit the quan-
tity of new materials and equipment
installed on any field trial and shall
also limit the number of field trials for
a given product to what RUS considers
reasonable to provide the necessary in-
formation.

(d) A borrower may participate in a
field trial only if, in RUS’s opinion, the
borrower possesses:

(1) Adequate financial resources so
that no delay in the project will result
from lack of funds.

(2) The financial stability to over-
come difficulties which may result
from an unsuccessful field trial. The
borrower must be able to restore and
maintain service until the manufac-
turer meets its financial obligations
with respect to the field trial.

(3) Qualified personnel to enable it to
discharge its responsibilities.

(4) A record satisfactory to RUS for
maintaining equipment and plant fa-
cilities and for providing RUS with in-
formation when requested.

(5) Willingness to participate in the
field trial and awareness of the effort
and responsibility this entails.

(e) The test site for the field trial
shall be, in RUS’s opinion, readily ac-
cessible and provide the conditions,
such as temperature extremes, high
probability of lightning damage, etc.,
for which the product is being evalu-
ated. The material or equipment in-
volved shall be covered by an RUS
specification or a suitable standard ac-
ceptable to RUS. The supplier is re-
quired to submit test data to show con-
formance with the applicable specifica-
tion or standard. Further testing shall
be performed if required by RUS per-
sonnel.

(f) A field trial shall normally con-
tinue for a minimum of six months, or
for a longer period of time determined
by RUS to be required to obtain con-
clusive data that the item either ful-
fills all requirements or is unaccept-
able. Either the borrower or supplier
may terminate a field trial at any

§1755.3

time, in accordance with their contrac-
tual agreement. Such termination, if
prior to the time required by RUS,
shall constitute withdrawal of the
product from consideration by RUS.
RUS has authority to terminate field
trials based on its determination that
the equipment is not performing satis-
factorily and that this lack of perform-
ance may, in RUS’s opinion, cause
service degradation or hazards to life
or property.

(g) Field trials shall be conducted in
accordance with the instructions set
forth in this regulation and the agree-
ment relating to the specific applica-
tion. Both the supplier and the bor-
rower shall agree, and obtain RUS ap-
proval before the start of the trial, on
the following:

(1) The specific purpose of the field
trial;

(2) Ownership of items during trial;

(3) Starting date and duration;

(4) Responsibility for costs and re-
moval of items in the event of non-
compliance with the specification or
purpose intended and arrangements for
service continuity or restoration;

(6) Responsibility for testing, test
equipment and normal operation and
maintenance during the trial period;

(6) Availability of test equipment on
site during the trial period; and

(7) Responsibility for spare parts and
components consumed during the trial
period.

(h) Both the supplier and the bor-
rower shall keep RUS informed of the
status of a field trial. These reports
shall not be limited to details of prob-
lems of failures encountered during in-
stallation and subsequent operation
but shall include information on
progress of the field trial. If these re-
ports are not received in accordance
with the requirements of the RUS
Form 399b, RUS shall have the author-
ity to deny or suspend loan funds re-
lated to these products until the delin-
quent reports are received.

(i) Before a borrower purchases mate-
rials or equipment that require a field
trial, prior approval must be obtained
from RUS and RUS Form 399b, RUS
Telecommunications Equipment Field
Trial (available from the Director, Ad-
ministrative Services Division, Rural
Utilities Service, Room 0175, South
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Building, U.S. Department of Agri-
culture, Washington, DC 20250) will be
completed by RUS and must be signed
by both the borrower and supplier as an
indication that they understand their
responsibilities in the field trial. As-
surance must also be obtained from
RUS that the ‘“‘particular item’’ that is
the subject of the field test is eligible
for a field trial. To obtain this assur-
ance, any proposal for use of an item
on a field trial basis shall be forwarded
to the Chief, Area Engineering Branch,
for review and approval.

(j) Procedures for establishing field
trials for the various categories of
equipment after RUS has approved the
399b:

(1) Electronic transmission equipment.
The procedure set forth in Bulletin 385—
2 “Purchasing and Installing Special
Electronic Equipment’’ shall be fol-
lowed except that the Special Equip-
ment Contract (Including Installation),
RUS Form 397, shall be used in all pur-
chases of electronic equipment for field
trials. In addition, the borrower and
supplier shall execute three copies of a
“Supplemental Agreement to Equip-
ment Contract for Field Trial,” RUS
Form 399, or a ‘“‘Supplemental Agree-
ment to Equipment Contract for Field
Trial (Secondary—Delivery, Installa-
tion, Operation)’’, RUS Form 399a, as
well as three copies of the RUS Form
399D, “RUS Telecommunications
Equipment Field Trial”’, and forward
them, together with three copies of the
executed contract and specifications,
to the Chief, Area Engineering Branch.
A limited number of copies of RUS
Forms 399, 399a, and 399b are available
from RUS upon request from the Direc-
tor, Administrative Services Division,
Rural Utilities Service, Room 0175,
South Building, U.S. Department of
Agriculture, Washington, DC 20250. Ad-
ditional copies may be reproduced by
the user as needed. This category in-
cludes:

(i) Voice frequency repeaters;

(ii) Trunk carriers;

(iii) Subscriber carrier;

(iv) Point-to-point radio
wave);

(v) Coaxial cable system electronics;

(vi) Fiber optic cable system elec-
tronics;

(vii) Multiplex equipment;

(Micro-

7 CFR Ch. XVII (1-1-03 Edition)

(viii) Mobile and fixed radio-
telephone; and

(ix) Other items of electronic equip-
ment associated with transmission.

(2) Central office equipment. The proce-
dure set forth in Bulletin 384-1 ‘‘Pur-
chasing and Installing Central Office
Equipment’ shall be followed except
that ‘“‘The Central Office Equipment
Contract (Including Installation)”’,
RUS Form 525, shall be used to pur-
chase switching equipment for field
trials. In addition, the borrower and
supplier shall execute three copies of a
“Supplemental Agreement to Equip-
ment Contract for Field Trial,” RUS
Form 399, or a ‘‘Supplemental Agree-
ment to Equipment Contract for Field
Trial (Secondary—Delivery, Installa-
tion, Operation)’’, RUS Form 399a, as
the case may be, as well as three copies
of the RUS Form 399b, “RUS Tele-
communications Equipment Field
Trial”’, and forward them, together
with three copies of the executed con-
tract and specification to the Chief,
Area Engineering Branch. This cat-
egory includes:

(i) Central office dial equipment;

(ii) Direct distance dialing equip-
ment;

(iii) Automatic number identification
equipment;

(iv) Line concentrators;

(v) Remote switching equipment; and

(vi) All other items of equipment as-
sociated with switching equipment,
such as loop extenders.

(3) Protection equipment and mate-
rials, outside plant equipment and ma-
terials, and all other equipment and
materials, which includes all items not
covered in paragraph (j) (1) or (2) of
this section, shall be handled as de-
scribed in Bulletin 344-1 ‘““Methods of
Purchasing Materials and Equipment
for Use on Systems of Telephone Bor-
rowers” except that the borrower’s
purchase order form is to be used for
purchasing materials and equipment in
these categories. In addition, the bor-
rower and supplier shall execute three
copies of the ‘‘Supplemental Agree-
ment to Equipment Contract for Field
Trial,”” RUS Form 399, or a ‘‘Supple-
mental Agreement to Equipment Con-
tract for Field Trial (Secondary—De-
livery, Installation, Operation)”’, RUS
Form 399a, as the case may be, as well
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as three copies of the RUS Form 399b,
“RUS Telecommunications Field
Trial”’, and forward them, together
with three copies of the purchase order
to the Chief, Area Engineering Branch.

(k) For all items except Electronic
Central Office Equipment, suppliers
and manufacturers must furnish war-
ranties or guarantees satisfactory to
RUS against the failure of the material
and equipment used in the field trial.
Terms of this warranty must not be
less than the provisions of the standard
warranty included in the ‘‘Telephone
System Construction Contract’”, RUS
Form 515, or the warranty provided for
similar materials and equipment in-
cluded in the ‘“‘List of Materials Ac-
ceptable for Use on Telephone Systems
of RUS Borrowers’’, RUS Bulletin 344-
2. In lieu of a warranty, materials and
equipment are sometimes furnished to
RUS borrowers on a reduced or no cost
basis. Terms of such arrangements are
subject to RUS approval and should be
fully covered in field trial proposals
forwarded by borrowers to the Chief,
Area Engineering Branch for review
and approval. For the purchase of elec-
tronic central office equipment, sup-
pliers and manufacturers are to provide
warranties as provided in the applica-
ble RUS contract form: RUS Form 397
for electronic equipment and RUS
Form 525 for central office equipment.
Forms 399 and 399a, which apply to
field trials of these devices, specify
that the term of the warranty does not
begin until the satisfactory conclusion
of the field trial.

[49 FR 28394, July 12, 1984. Redesignated at 55
FR 39397, Sept. 27, 1990]

§§1755.4-1755.25 [Reserved]

§1755.26 RUS
forms.

(a) The standard loan agreement be-
tween RUS and its borrowers provides
that, in accordance with applicable
RUS regulations, borrowers shall use
standard contract forms promulgated
by RUS for construction, procurement,
engineering services, and architectural
services financed by a loan or guaran-
teed by RUS. This part implements
these provisions of the RUS loan agree-
ment and prescribes the procedures
that RUS follows in promulgating

standard contract

§1755.27

standard contract forms that bor-
rowers are required to use. Part 1753
prescribes when and how borrowers are
required to use these standard forms of
contracts.

(b) Contract forms. RUS promulgates
standard contract forms, identified in
§1755.30(c), List of Standard Contract
Forms, that borrowers are required to
use.

[64 FR 6500, Feb. 10, 1999]

§1755.27 Borrower contractual obliga-
tions.

(a) Loan agreement. As a condition of
a loan or loan guaranteed under the RE
Act, borrowers are normally required
to enter into RUS loan agreements
pursuant to which the borrowers agree
to use RUS standard contract forms for
construction, procurement, engineer-
ing services, and architectural services
financed in whole or in part by the
RUS loan. To comply with the provi-
sions of the loan agreements as imple-
mented by this part, borrowers must
use those contract forms identified in
the list of telecommunications stand-
ard contract forms, set forth in
§1755.30(c) of this part.

(b) Compliance. (1) If a borrower is re-
quired by part 1753 to use a listed con-
tract form, the borrower shall use the
listed contract form in the format
available from RUS. The forms shall
not be retyped, changed, modified, or
altered in any manner not specifically
authorized in this part or approved by
RUS in writing. Any modifications ap-
proved by RUS must be clearly shown
so as to indicate the difference from
the listed contract form.

(2) The borrower may use electronic
reproductions of a contract form if the
contract documents submitted for RUS
approval are exact reproductions of the
RUS form and include the following
certification by the borrower: I (Insert
name of the person.), certify that the
attached (Insert name of the contract
form.), between (Insert name of the
parties.), dated (Insert contract date.)
is an exact reproduction of RUS Form
(Insert form number), dated (Insert
date of RUS form).

(Signature)
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(Title)

(Employer’s Address)

(c) Amendment. Where a borrower has
entered into a contract in the form re-
quired by 7 CFR part 17563, no change
may be made in the terms of the con-
tract, by amendment, waiver or other-
wise, without the prior written ap-
proval of RUS.

(d) Waiver. RUS may waive for good
cause, on a case-by-case basis, the re-
quirements imposed on a borrower pur-
suant to this part. Borrowers seeking
an RUS waiver must provide RUS with
a written request explaining the need
for the waiver.

(e) Violations. A failure on the part of
the borrower to use listed contracts as
prescribed in 7 CFR part 1753 is a viola-
tion of the terms of the loan agreement
with RUS and RUS may exercise any
and all remedies available under the
terms of the agreement or otherwise.

[64 FR 6500, Feb. 10, 1999]

§1755.28 Notice and publication of
listed contract forms.

(a) Notice. Upon initially entering a
loan agreement with RUS, borrowers
will be provided with all listed con-
tract forms. Thereafter, new or revised
listed contract forms promulgated by
RUS, including RUS approved excep-
tions and alternatives, will be sent by
regular or electronic mail to the bor-
rower’s address as identified in its loan
agreement with RUS.

(b) Availability. Listed contract forms
are published by RUS. Interested par-
ties may obtain the forms from the
Rural Utilities Service, Program De-
velopment and Regulatory Analysis,
U.S. Department of Agriculture, Stop
15622, Washington DC 20250-1522, tele-
phone number (202) 720-8674. The list of
contract forms can be found in
§1755.30(c).

[64 FR 6500, Feb. 10, 1999]

§1755.29 Promulgation of new or re-
vised contract forms.

RUS may, from time to time, pro-
mulgate new contract forms or revise
or eliminate existing contract forms.
In so doing, RUS shall publish a notice
of rulemaking in the FEDERAL REG-
ISTER announcing, as appropriate, a re-

7 CFR Ch. XVII (1-1-03 Edition)

vision in, or a proposal to amend
§1755.30(c), List of telecommunications
standard contract forms. The amend-
ment may change the existing identi-
fication of a listed contract form by,
for example, changing the issuance
date of the listed contract form or
identifying a new required contract
form. The notice of rulemaking will de-
scribe the new standard contract form
or substantive change in the listed con-
tract form, as the case may be, and the
issues involved. The standard contract
form or relevant portions thereof may
be appended to the supplementary in-
formation section of the notice of rule-
making. As appropriate, the notice of
rulemaking shall provide an oppor-
tunity for interested persons to provide
comments. RUS shall send, by regular
or electronic mail, a copy of each such
FEDERAL REGISTER document to all
borrowers.

[64 FR 6500, Feb. 10, 1999]

§1755.30 List of telecommunications
standard contract forms.

(a) General. The following is a list of
RUS telecommunications program
standard contract forms for procure-
ment, construction, engineering serv-
ices, and architectural services. Bor-
rowers are required to use these con-
tract forms by the terms of their RUS
loan agreements implemented by part
1753 and this part.

(b) Issuance Date. Where part 17563 re-
quires the use of a standard contract
form in connection with RUS financ-
ing, the borrower shall use the appro-
priate form identified in §1755.30(c),
List of Telecommunications Standard
Contract Forms, published as of the
date the borrower releases the plans
and specifications to solicit bids or
price quotes.

(c) List of telecommunications standard
contract forms.

(1) RUS Form 157, issued 10-77, Con-
struction Work Plan and cost Distribu-
tion—Telephone.

(2) RUS Form 158, issued 10-77, Cer-
tification of Contract or Force Account
Approval.

(3) RUS Form 159, issued 10-77, Sum-
mary of Completed Construction.

(4) RUS Form 168b, issued 3-62, Con-
tractor’s Bond.
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(56) RUS Form 168c, issued 4-79, Con-
tractor’s Bond.

(6) RUS Form 181, issued 4-72, Certifi-
cate of Completion, Contract Construc-
tion Buildings.

(7) RUS Form 181a, issued 3-66, Cer-
tificate of Completion (Force Account
Construction).

(8) RUS Form 213, issued 8-52, Certifi-
cate (Buy American).

(99 RUS Form 216, issued 7-67, Con-
struction Change Order.

(10) RUS Form 217, issued 3-97,
Postloan Engineering Services Con-
tract—Telecommunications Systems.

(11) RUS Form 220, issued 6-98, Archi-
tectural Services Contract.

(12) RUS Form 224, issued 3-55, Waiv-
er and Release of Lien.

(13) RUS Form 231, issued 4-72, Cer-
tificate of Contractor.

(14) RUS Form 238, issued 4-72, Con-
struction or Equipment Contract
Amendment.

(15) RUS Form 242, issued 11-58, As-
signment of Engineering Service Con-
tract.

(16) RUS Form 245, issued 11-75, Engi-
neering Services Contract, Special
Services—Telephone.

(17) RUS Form 257, issued 3-73, Con-
tract to Construct Buildings.

(18) RUS Form 257a, issued 10-69, Con-
tractor’s Bond.

(19) RUS Form 274, issued 6-81, Bid-
der’s Qualifications.

(20) RUS Form 276, issued 5-59, Bid-
der’s Qualifications for Buried Plant
Construction.

(21) RUS Form 281 issued 5-61, Tab-
ulation of Materials Furnished by Bor-
rower.

(22) RUS Form 282, issued 11-53, Sub-
contract (Under Construction or Equip-
ment Contracts).

(23) RUS Form 284, issued 4-72, Final
Statement of Cost for Architectural
Service and Certificate of Architect.

(24) RUS Form 307, issued 4-60, Bid
Bond.

(25) RUS Form 396, issued 3-64, Cer-
tificate of Completion—Special Equip-
ment Contract (Including Installation).

(26) RUS Form 396a, issued 3-64, Cer-
tificate of Completion—Special Equip-
ment Contract (Not Including Installa-
tion).

§1755.30

(27) RUS Form 397, issued September
25, 2000, Special Equipment Contract
(Including Installation).

(28) RUS Form 397f, issued 2-63, Con-
tractor’s Bond (Special Telephone
Equipment).

(29) Addendum No. 1 to RUS Form
397, issued 7-78, Special Equipment
Contract (Including Installation).

(30) RUS Form 398, issued 11-62, Spe-
cial Equipment Contract (Not Includ-
ing Installation).

(31) RUS Form 399, issued 8-82, Sup-
plemental Agreement to Equipment
Contract for Field Trial.

(32) RUS Form 399a, issued 8-82, Sup-
plemental Agreement to Equipment
Contract for Field Trial (Secondary-
Delivery, Installation, Operation).

(33) RUS Form 506, issued 3-97, State-
ment of Engineering Fee—Tele-
communications.

(34) RUS Form 515, issued September
17, 2001, Telecommunications Systems
Construction Contract (Labor and Ma-
terials).

(35) RUS Form 517, issued 9-64, Re-
sults of Acceptance Tests

(36) RUS Form 525, issued 7-94, Cen-
tral Office Equipment Contract (In-
cluding Installation).

37) Addendum to RUS Form 525,
issued 7-94, Central Office Equipment
Contract (Including Installation) and
RUS Form 545 Central Office Equip-
ment Contract (Not Including Installa-
tion).

(38) RUS Form 525a, issued 10-62, Con-
tractor’s Bond (Central Office Equip-
ment).

(39) RUS Form 526, issued 8-66, Con-
struction Contract Amendment.

(40) RUS Form 527, issued 3-71, State-
ment of Construction, Telephone Sys-
tem ‘‘ Outside Plant.

(41) RUS Form 545, issued November
4, 1999, Central Office Equipment Con-
tract (Not Including Installation).

(42) RUS Form 553, issued 567, Check
List for Review of Plans and Specifica-
tions.

(43) RUS Form 724 issued 10-63, Final
Inventory, Telephone Construction
Contract.

(44) RUS Form 724a issued 4-61, Final
Inventory, Telephone Construction—
Telephone Construction Contract
(Labor and Materials), columns 1-8.
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(45) RUS Form 724b issued 3-61, Final
Inventory, Telephone Construction
Contract (Labor and Materials), col-
umns 9-14.

(46) RUS Form 744, issued 2-62, Cer-
tificate of Contractor and Indemnity
Agreement.

(47) RUS Form 752a, issued 5-66, Cer-
tificate of Completion Central Office
Equipment-Not Including Installation.

(48) RUS Form 754, issued 6-66, Cer-
tificate of Completion and Certificate
of Contractor and Indemnity Agree-
ment.

(49) RUS Form 771, Issued 10-75, Sum-
mary of Work Orders (Inspected by
RUS Field Engineer).

(60) RUS Form T77la, issued 10-75,
Summary of Work Orders (Inspected by
Licensed Engineer or Borrower’s Staff
Engineer).

(61) RUS Form 773, issued 12-90, Mis-
cellaneous Construction Work and
Maintenance Services Contract.

(62) RUS Form 787, issued 8-63, Sup-
plement A to Construction Contract.

(63) RUS Form 817, issued 6-60, Final
Inventory, Telephone Force Account
Construction.

(54) RUS Form 817a, issued 6-60, Final
Inventory, Telephone Force Account
Construction, columns 1-8.

(65) RUS Form 817b, issued 6-60, Final
Inventory, Telephone Force Account
Construction, Columns 9-14.

(66) RUS Form 835, issued 3-66,
Preloan Engineering Service Contract,
Telephone System Design.

[64 FR 6501, Feb. 10, 1999, as amended at 64

FR 53887, Oct. 5, 1999; 65 FR 51750, Aug. 25,
2000]
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§§1755.31-1755.96 [Reserved]

§1755.97 Incorporation by reference of
telecommunications standards and
specifications.

The following telecommunications
bulletins have been approved for incor-
poration by reference by the Director
of the Office of the Federal Register in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. These bulletins contain
construction standards and specifica-
tions for materials and equipment and
may be obtained from the Rural Utili-
ties Service, Program Development
and Regulatory Analysis, 1400 Inde-
pendence Ave., SW, Stop 1522, Room
4028 South Building, Washington, DC
20250-1522. The bulletins are available
for inspection at RUS, at the address
above, and the Office of the Federal
Register, 800 North Capitol Street,
NW., Suite 700, Washington, DC. These
materials are incorporated as they
exist on the date of the approval and
notice of any change in these materials
will be published in the FEDERAL REG-
ISTER.The terms “RUS form”, “RUS
standard form”, “RUS specification”,
and “RUS bulletin” have the same
meaning as the terms ‘“‘REA form”,
“REA standards form’, “REA speci-
fication’”’, and ‘“REA bulletin’’, respec-
tively, unless otherwise indicated. The
table of bulletins follows:

RUS Bulletin No. Specification No. Date last issued

Title of standard or specification

Jan. 1989 ...........
. | Aug. 19, 1985 .....
Sept. 1979 . .
Dec. 1971 .. .
Dec. 1973 ..........

RUS specification for voice frequency loading coils.

RUS specification for telephone station protectors.

RUS specification for trunk carrier systems.

RUS specification for telephone cable splicing connectors.

RUS specification for central office loop extenders and loop ex-

345-183 ...

345-184 .............

1728F-700 ...........

Form 397a ..........

Form 397d ..........

Form 397e ..........

Jan. 1978 .........

Mar. 22, 1985 .....
Sept. 1979 ..........

Oct. 1985 ............
Feb. 1980 ...........

Jan. 1963 ...........

tender voice frequency repeater combinations.

Specification for shield bonding connectors.
RUS specification for subscriber carrier systems.
RUS specification for two-wire voice frequency repeater equip-

ment.

RUS specification for filled splice closures.
RUS specification for carbon arrester assemblies for use in protec-

tors.

RUS specifications for voice frequency repeaters and voice fre-

quency repeatered trunks.

RUS design specifications for point-to-point microwave radio sys-

tems.

RUS design specifications for mobile and fixed dial radio tele-

phone equipment.

RUS Specification for Wood Poles, Stubs and Anchor Logs
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RUS Bulletin No.

Specification No.

Date last issued

Title of standard or specification

1753F-150 ........... Form 515a .......... 9/17/01 ...............
1753F-151 ........... Form 515b .......... 9/12/01 ...............
1753F-152 ........... Form 515¢c .......... 9/17/01 ...............
1753F-153 ........... Form 515d .......... 9/17/01 .......cee..

Specifications and Drawings for Construction of Direct Buried

Plant.

Specifications and Drawings for Construction of Underground

Plant.

Specifications and Drawings for Construction of Aerial Plant.
Specifications and Drawings for Service Installation at Customer

Access Locations.

[48 FR 57470, Dec. 30, 1983]

EDITORIAL NOTE: For FEDERAL REGISTER citations affecting §1755.97, see the List of CFR
Sections Affected, which appears in the Finding Aids section of the printed volume and on

GPO Access.

§1755.98 List of telecommunications
specifications included in other 7
CFR parts.

The following specifications are in-
cluded throughout 7 CFR chapter XVII.
These specifications are not incor-
porated by reference elsewhere in the

chapter. The terms “RUS form,” “RUS
standard form,” “RUS specification,”
and “RUS bulletin” have the same
meaning as the terms ‘“REA form,”
“REA standard form,” “REA specifica-
tion,” and ‘“‘REA bulletin,” respec-
tively, unless otherwise indicated. The
list of specifications follows:

Section Issue date

Title

1728.202 09-02-93

RUS Specification for Quality Control and Inspection of Timber Products.

§§1755.99-1755.199 [Reserved]

§1755.200 RUS standard for splicing
copper and fiber optic cables.

(a) Scope. (1) This section describes
approved methods for splicing plastic
insulated copper and fiber optic cables.
Typical applications of these methods
include aerial, buried, and underground
splices.

(2) American National Standard In-
stitute/National Fire Protection Asso-
ciation (ANSI/NFPA) 70, 1993 National
Electrical Code (NEC) referenced in
this section is incorporated by ref-
erence by RUS. This incorporation by
reference was approved by the Director
of the Federal Register in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
A copy of the ANSI/NFPA 1993 NEC
standard is available for inspection
during normal business hours at RUS,
room 2845, U.S. Department of Agri-
culture, Washington, DC 20250-1500 or
at the Office of the Federal Register,
800 North Capitol Street, NW., suite
700, Washington, DC. Copies are avail-
able from NFPA, Batterymarch Park,
Quincy, Massachusetts 02269, telephone
number 1 (800) 344-3555.

(3) American National Standard In-
stitute/Institute of Electrical and Elec-
tronics Engineers, Inc. (ANSI/IEEE),
1993 National Electrical Safety Code
(NESC) referenced in this section is in-
corporated by reference by RUS. This
incorporation by reference was ap-
proved by the Director of the Federal
Register in accordance with 5 U.S.C.
552(a) and 1 CFR part 51. A copy of the
ANSI/IEEE 1993 NESC standard is
available for inspection during normal
business hours at RUS, room 2845, U.S.
Department of Agriculture, Wash-
ington, DC 20250-1500 or at the Office of
the Federal Register, 800 North Capitol
Street, NW., suite 700, Washington, DC.
Copies are available from IEEE Service
Center, 455 Hoes Lane, Piscataway,
New Jersey 08854, telephone number 1
(800) 678-4333.

(b) General. (1) Only Rural Utilities
Service (RUS) accepted filled cable and
splicing materials shall be used on out-
side plant projects financed by RUS.

(2) The installation instructions pro-
vided by the manufacturer of splicing
materials shall be followed except
where those instructions conflict with
the procedures specified in this section.
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(3) Precautions shall be taken to pre-
vent the ingress of moisture and other
contaminants during all phases of the
splicing installation. When an
uncompleted splice must be left unat-
tended, it shall be sealed to prevent the
ingress of moisture and other contami-
nants.

(4) Minor sheath damage during con-
struction may be repaired if the repair
is completed immediately and ap-
proved by the borrower’s resident
project representative. Minor damage
is typically repaired by:

(i) Scuffing the cable sheath associ-
ated with the damaged area;

(ii) Applying several layers of DR
tape over the scuffed and damaged
area;

(iii) Applying several layers of plas-
tic tape over the DR tape; and

(iv) If damage is severe enough to
rupture the cable shield, a splice clo-
sure shall be installed.

(5) All splice cases installed on RUS
toll trunk and feeder cables shall be
filled, whether aerial, buried, or under-
ground.

(c) Splicing considerations for copper
cables—(1) Preconstruction testing. 1t is
desirable that each reel of cable be
tested for grounds, opens, shorts,
crosses, and shield continuity before
the cable is installed. However, manu-
facturer supplied test results are ac-
ceptable. All cable pairs shall be free
from electrical defects.

(2) Handling precautions. The cable
manufacturer’s instructions con-
cerning pulling tension and bending ra-
dius shall be observed. Unless the cable
manufacturer’s recommendation is
more stringent, the minimum bending
radius shall be 10 times the cable di-
ameter for copper cables and 20 times
the cable diameter for fiber optic ca-
bles.

(3) Cable sheath removal. (i) The
length of cable sheath to be removed
shall be governed by the type of splic-
ing hardware used. Follow the splice
case manufacturer’s recommendations.
For pedestals or large pair count splice
housings, consider removing enough
cable sheath to allow the conductors to
extend to the top of the pedestal and
then to hang downward to approxi-
mately 15 centimeters (cm) (6 inches
(in.)) above the baseplate.

7 CFR Ch. XVII (1-1-03 Edition)

(ii) Caution shall be exercised to
avoid damaging the conductor insula-
tion when cutting through the cable
shield and removing the shield. Sharp
edges and burrs shall be removed from
the cut end of the shield.

(4) Shield bonding and grounding. For
personnel safety, the shields of the ca-
bles to be spliced shall be bonded to-
gether and grounded before splicing ac-
tivities are started. (See paragraphs
(8)(2), and (g)(5)(1) through (g)(5)(iii) of
this section for final bonding and
grounding provisions.)

(5) Binder group identification. (i)
Color coded plastic tie wraps shall be
placed loosely around each binder
group of cables before splicing oper-
ations are attempted. The tie wraps
shall be installed as near the cable
sheath as practicable and shall con-
form to the same color designations as
the binder ribbons. Twisted wire pig-
tails shall not be used to identify bind-
er groups due to potential transmission
degradation.

(ii) The standard insulation color
code used to identify individual cable
pairs within 25-pair binder groups shall
be as shown in Table 1:

TABLE 1—CABLE PAIR IDENTIFICATION WITHIN
BINDER GROUPS

Color

Pair No.

Tip Ring

Blue.
. | Orange.
Green.
Brown.
Slate.
.. | Blue.
. | Orange.
Green.
Brown.
Slate.
.. | Blue.
. | Orange.
Green.
Brown.
Slate.
.. | Blue.
. | Orange.
Green.
Brown.
Slate.
.. | Blue.
. | Orange.
Green.
Brown.
Slate.

(iii) The standard binder ribbon color
code used to designate 25-pair binder
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groups within 600-pair super units shall
be as shown in Table 2:

TABLE 2—CABLE BINDER GROUP IDENTIFICATION

o Group pair
Group No. Color of bindings coﬁng

1. White-Blue ................. 1-25
2 White-Orange .. . 26-50
3 White-Green ... 51-75
4 White-Brown 76-100
5 White-Slate .. 101-125
6 Red-Blue ...... 126-150
7 Red-Orange . 151-175
8 Red-Green ... 176-200
9. Red-Brown 201-225
Red-Slate . 226-250

Black-Blue ... 251-275

Black-Orange 276-300

Black-Green . 301-325

Black-Brown 326-350

Black-Slate .. 351-375

Yellow-Blue .. 376-400

Yellow-Orange . 401-425

Yellow-Green ... 426-450

Yellow-Brown 451-475

Yellow-Slate . 476-500

Violet-Blue ... 501-525

Violet-Orange 526-550

Violet-Green ... 551-575

Violet-Brown ... 576-600

(iv) Super-unit binder groups shall be
identified in accordance with Table 3:

TABLE 3—SUPER-UNIT BINDER COLORS

Pair numbers Binder color

1-600 White.
601-1200 Red.
1201-1800 .. Black.
1801-2400 .. Yellow.
2401-3000 .. Violet.
3001-3600 .. Blue.
3601-4200 .. Orange.
4201-4800 .. Green.
4801-5400 .. Brown.
5401-6000 Slate.

(v) Service pairs in screened cables
shall be identified in accordance with
Table 4:

TABLE 4—SCREENED CABLE SERVICE PAIR
IDENTIFICATION

Color

Service pair No.
Tip Ring

Red.
Black.
Yellow.
Violet.
Black.
Yellow.
Violet.
Yellow.
Violet.

B WNE
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(6) Cleaning conductors. It is not nec-
essary to remove the filling compound
from cable conductors before splicing.
However, it is permissible to wipe indi-
vidual conductors with clean paper
towels or clean cloth rags. No cleaning
chemicals, etc., shall be used. Caution
shall be exercised to maintain indi-
vidual cable pair and binder group
identity. Binder group identity shall be
maintained by using color coded plas-
tic tie wraps. Individual pair identi-
fication shall be maintained by care-
fully twisting together the two conduc-
tors of each pair.

(7Y Ezxrpanded plastic insulated con-
ductor (PIC) precautions. Solid PIC and
expanded (foam or foam skin) PIC are
spliced in the same manner, using the
same tools and materials and, in gen-
eral, should be treated the same. How-
ever, the insulation on expanded PIC is
much more fragile than solid PIC.
Twisting or forming expanded PIC into
extremely compact splice bundles and
applying excessive amounts of tension
when tightening tie wraps causes shin-
ers and, thus shall be avoided.

(8) Splice connectors. (i) Only RUS ac-
cepted filled splice connectors shall be
used on outside plant projects financed
by RUS.

(ii) Specialized connectors are avail-
able for splicing operations such as
butt splices, in line splices, bridge taps,
clearing and capping, and multiple pair
splicing operations. The splice con-
nector manufacturer’s recommenda-
tions shall be followed concerning con-
nector selection and use.

(iii) Caution shall be exercised to
maintain conductor and pair associa-
tion both during and after splicing op-
erations.

(iv) Splicing operations that involve
pairs containing working services shall
utilize splice connectors that permit
splicing without the interruption of
service.

(9) Piecing out conductors. Conductors
may be pieced-out to provide addi-
tional slack or to repair damaged con-
ductors. However, the conductors shall
be pieced-out with conductors having
the same gauge and type and color of
insulation. The conductors used for
piecing-out shall be from cables having
RUS acceptance.
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(10) Splice organization. Spliced pair
bundles shall be arranged in firm lay-
ups with minimum conductor tension
in accordance with the manufacturer’s
instructions.

(11) Binder tape. Perforated nonhygro-
scopic and nonwicking binder tape
should be applied to splices housed in
filled splice cases. The binder tape al-
lows the flow of filling compound while
holding the splice bundles near the cen-
ter of the splice case to allow adequate
coverage of filling compound.

(12) Cable tags. Cables shall be identi-
fied by a tag indicating the cable man-
ufacturer’s name, cable size, date of
placement, and generic route informa-
tion. Information susceptible to
changes caused by future cable throws
and rearrangements should not be in-
cluded. Tags on load coil stubs shall in-
clude the serial number of the coil
case, the manufacturer’s name, and the
inductance value.

(13) Screened cable. Screened PIC
cable is spliced in the same manner as
nonscreened PIC cable. However, spe-
cial considerations are necessary due
to differences in the cable design. The
transmit and receive bundles of the
cable shall be separated and one of the
bundles shall be wrapped with shielding
material in accordance with the cable
manufacturer’s recommendations.
When acceptable to the cable manufac-
turer, it is permissible to use either the
scrap screening tape removed from the
cable during the sheath opening proc-
ess provided the screening tape is edge
coated or new pressure sensitive alu-
minum foil tape over polyethylene
tape.

(14) Service wire connections. (i) Buried
service wires may be spliced directly to
cable conductors inside pedestals using
the same techniques required for
branch cables. Buried service wires
may also be terminated on terminal
blocks inside pedestals in areas where
high service order activity or fixed
count cable administration policies re-
quire terminal blocks. However, only
RUS accepted terminal blocks
equipped with grease or gel filled ter-
minations to provide moisture and cor-
rosion resistance shall be used.

(ii) Only filled terminal blocks hav-
ing RUS acceptance shall be used on
aerial service wire connections.

7 CFR Ch. XVII (1-1-03 Edition)

(15) Copper cable testing. Copper cable
testing shall be performed in accord-
ance with RUS Bulletin 345-63, “RUS
Standard for Acceptance Tests and
Measurements of Telephone Plant,”
PC-4, (Incorporated by reference at
§1755.97).

(16) Cable acceptance. Installed cable
shall be tested and pass the inventory
and acceptance testing specified in the
Telephone System Construction Con-
tract (Labor and Materials), RUS Form
515. The tests and inspections shall be
witnessed by the borrower’s resident
project representative. All conductors
shall be free from grounds, shorts,
crosses, splits, and opens.

(d) Splice arrangements for copper ca-
bles—(1) Service distribution closures. (i)
Ready access closures permit cable
splicing activities and the installation
of filled terminal blocks for service
wire connections in the same closure.
Ready access designs shall allow serv-
ice technicians direct access to the
cable core as well as the terminal
block.

(ii) Fixed count terminals shall re-
strict service technician access to the
cable core. Predetermined cable pairs
shall be spliced to the terminal leads or
stub cable in advance of service assign-
ments.

(2) Aerial splices. Aerial splice cases
accommodate straight splices, branch
splices, load coils, and service distribu-
tion terminals. Aerial splicing arrange-
ments having more than 4 cables
spliced in the same splice case are not
recommended. Stub cabling to a second
splice case to avoid a congested splice
is acceptable.

(3) Buried splices. (i) Direct buried
splice cases accommodate straight
splices, branch splices, and load coils.
Direct buried splices shall be filled and
shall be used only when above ground
splicing in pedestals is not practicable.

(ii) A treated plank or equivalent
shall be placed 15 cm (6 in.) above the
buried splice case to prevent damage to
the splice case from future digging.
Where a firm base for burying a splice
cannot be obtained, a treated plank or
equivalent shall be placed beneath the
splice case.

(iii) Each buried splice shall be iden-
tified for future locating. One method
of marking the splice point is the use
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of a warning sign. Another method is
the burying of an electronic locating
device.

(4) BD-type pedestals. (i) BD-type ped-
estals are housings primarily intended
to house, organize, and protect cable
terminations incorporating splice con-
nectors, ground lugs, and load coils.
Activities typically performed in ped-
estals are cable splicing, shield bonding
and grounding, loading, and connection
of subscriber service drops.

(ii) The recommended splice capac-
ities for BD-type pedestals are shown
in Table 5. However, larger size ped-
estals are permissible if service re-
quirements dictate their usefulness.
Table 5 is as follows:

§1755.200

filled terminal blocks are available.
Distribution pedestals are also
equipped with service wire channels for
installation of buried service wires
without disturbing the cabling and
gravel inside the base of the pedestal.
Distribution pedestals are rec-
ommended in locations where the con-
nection of service wires is required.

(5) Large pair count splice housings.
Large pair count splice housings are
recommended for areas not suitable for
man- holes. The recommended capac-
ities are shown in Table 6:

TABLE 6—SPLICE CAPACITIES FOR LARGE
COUNT HOUSINGS

TABLE 5—SPLICE CAPACITIES FOR BD-TYPE
PEDESTALS

Maximum load

Maximum straight | splice pair ca-

splice pair capac- pacity using

ity using single single pair
Pedestal type pair connectors | connectors or
or multiple pair multiple pair

splice modules

splice modules
(see note 1)

BD3, BD3A ......ccccoveins 100 Pair ............. 50 Pair.

BD4, BD4A ... 200 Pair ... 100 Pair.
BD5, BD5A 600 Pair 300 Pair.
BD7 ........... 1200 Pair .. 600 Pair.
BD14, BD14A 100 Pair 50 Pair.

BD15, BD15A 400 Pair 200 Pair.
BD16, BD16A ... 600 Pair ... 300 Pair.

Maximum load
Maximum straight splice pair capac-

splice pair capacity ity using single

Housing type using single pair con- pair connectors

nectors or multiple or multiple pair

pair splice modules splice modules

(see note 1)

BD 6000 .... 6,000 Pair 3,000 Pair.
BD 8000 ............ | 8,000 Pair ... | 4,000 Pair.
BD 10000 .......... 10,000 Pair ......cccccue. 5,000 Pair.

(6) Pedestal restricted access

inserts.

Note 1: This table refers to load coil cases that are to be di-
rect buried with stub cables extending into the pedestal for
splicing. Requirements involving individual coil arrangements
il;wsiqe the pedestal should be engineered on a case-by-case

asis.

(iii) Special distribution pedestals
having a divider plate for mounting

Restricted access inserts may be used
to protect splices susceptible to unnec-
essary handling where subsequent work
activities are required or expected to
occur after splices have been com-
pleted. Restricted access inserts also
provide moisture protection in areas
susceptible to temporary flooding. A
typical restricted access insert is
shown in Figure 1:
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FIGURE 1
PEDESTAL RESTRICTED ACCESS INSERT

§ 1755.200
Good
Houskeeping —
Panel .
Terminal
Restricted " Block
Access
Insert Terminal
Leads
Buried Cable
Side View

(7 Serving Area Interface (SAI) Sys-
tems. SAI systems provide the cross-
connect point between feeder and dis-
tribution cables. Connection of feeder
to distribution pairs is accomplished
by placing jumpers between connecting
blocks. Only RUS accepted connecting

Good
——s/- Houskeeping
Panel

_— Terminal Block

|_— Terminal Leads

Buried Cable

Front View

blocks having grease or gel filled ter-
minations to provide moisture and cor-
rosion resistance shall be used.

(8) Buried cable splicing arrangements.
Typical buried cable splicing arrange-
ments are illustrated in Figures 2
through 5:
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FIGURE 2
SERVICE WIRE CONNECTION TO BURIED CABLE

|_— Wire Connectors for

Plastic Tie Splicing Drop

Wraps

—

~— Cable Sheath Removed

Service Wire

Cable ~— Pedestal

Note: See Figures 13 through 16 for cable tags, tie wraps,
' and bonding and grounding details.
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FIGURE 3
TYPICAL SPLICE USING SINGLE PAIR CONNECTORS

(

—
\“}
P,

Splice Bundles

\ Splice Support

Bar

Splice Housing —m=t

/— Single Pair Splice
Connectors

Note: Cable tags, bonding and grounding details, and plastic
tie wraps have been omitted for clarity. See Figures

13 through 16 for cable tags, tie wraps, and bonding
and grounding details.
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FIGURE 4
LARGE SPLICE USING MULTIPLE PAIR CONNECTORS

Splice Bundles — \_
Splice

Support Bar

Splice —=

Multiple Pair
Housing

Connectors

Note: Cable tags, bonding and grounding details, and plastic
tie wraps have been omitted for clarity. See Figures
13 through 16 for cable tags, tie wraps, and bonding
and grounding details.
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FIGURE 5

LARGE SPLICE USING MULTIPLE PAIR CONNECTORS
MOUNTED ON ORGANIZER RACKS

4 A
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Note: Cable tags, bonding and

tie wraps have been omitted for clarity.

grounding details, and plastic
See Figures 13

through 16 for cable tags, tie wraps, and bonding and

and grounding details.

(9) Underground splices (manholes).
Underground splice cases accommodate
straight splices, branch splices, and
load coils. Underground splices shall be
filled.

(10) Central office tip cable splices. (1)
Filled cable or filled splices are not
recommended for use inside central of-
fices, except in cable vault locations.
Outside plant cable sheath and cable
filling compound are susceptible to fire
and will support combustion. Fire,
smoke, and gases generated by these

materials during burning are detri-
mental to telephone switching equip-
ment.

(ii) Tip cables should be spliced in a
cable vault. However, as a last resort,
tip cables may be spliced inside a cen-
tral office if flame retardant splice
cases or a noncombustible central of-
fice splice housing is used to contain
the splice.

(iii) Splices inside the central office
shall be made as close as practical to
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the point where the outside plant ca-
bles enter the building. Except in cable
vault locations, outside plant cables
within the central office shall be
wrapped with fireproof tape or enclosed
in noncombustible conduit.

(e) Splicing considerations for fiber
optic cables—(1) Connection characteris-
tics. Splicing efficiency between optical
fibers is a function of light loss across
the fiber junctions measured in deci-
bels (dB). A loss of 0.2 dB in a splice

§1755.200

corresponds to a light transmission ef-
ficiency of approximately 95.5 percent.
(2) Fiber core alignment. Fiber splicing
techniques shall be conducted in such a
manner that the cores of the fibers will
be aligned as perfectly as possible to
allow maximum light transmission
from one fiber to the next. Without
proper alignment, light will leave the
fiber core and travel through the fiber
cladding. Light outside the fiber core is
not a usable light signal. Core mis-
alignment is illustrated in Figure 6:

FIGURE 6
CORE MISALIGNMENT

Light Loss Due To Splice

Cladding

"]

L

/’///////////////

Splice

T I

Light Entering Fiber

(3) Splice loss. (i) Splice loss can also
be caused by fiber defects such as non-
identical core diameters, cores not in

I

Core

center of the fiber, and noncircular
cores. Such defects are depicted in Fig-
ure 7:
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FIGURE 7
SPLICE LOSS CAUSED BY FIBER MANUFACTURE

Different Core Digmeters
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Note: There is no light loss if the light travels from a smaller
to a larger core.

Core Not In The Center Of Fiber

Light Loss Cladding —
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L LSS FTTT7777 7777777

Splice Core —
Cladding Cores
Core | Light Loss
Circular Noncircular Splice
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(ii) Undesirable splice losses are improper cleaves and dirty splices.
caused by poor splicing techniques in- Typical cleave problems are illustrated
cluding splicing irregularities such as in Figure 8:
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FIGURE 8
IMPROPER CLEAVES VERSUS PROPER CLEAVE

/

Angled End

T

End Spur

Fractured End

Properly Cleaved Fiber

(4) Handling precautions. The fol-
lowing precautions shall be observed:

(i) Avoid damaging the cable during
handling operations prior to splicing.
Minor damage may change the trans-
mission characteristics of the fibers to
the extent that the cable section will
have to be replaced;

(ii) The cable manufacturer’s rec-
ommendations concerning pulling ten-
sion shall be observed. The maximum
pulling tension for most fiber optic
cable is 2669 newtons (600 pound-force);

(iii) The cable manufacturer’s rec-
ommendations concerning bending ra-
dius shall be observed. Unless the cable
manufacturer’s recommendation is
more stringent, the minimum bending
radius for fiber optic cable shall be 20
times the cable diameter;

(iv) The cable manufacturer’s rec-
ommendations concerning buffer tube
bending radius shall be observed. Un-
less the cable manufacturer’s rec-
ommendation is more stringent, the
minimum bending radius for buffer
tubes is usually between 38 millimeters
(mm) (1.5 in.) and 76 mm (3.0 in.). The
bending limitations on buffer tubes are
intended to prevent Kkinking. Buffer
tube kinking may cause excessive opti-
cal loss or fiber breakage; and

(v) Handle unprotected glass fibers
carefully to avoid introducing flaws
such as scratched or broken fibers.

(5) Personnel safety. The following
safety precautions shall be observed:

(i) Safety glasses shall be worn when
handling glass fibers;
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(ii) Never view open-ended fibers with
the naked eye or a magnifying device.
Improper viewing of a fiber end that is
transmitting light may cause irrep-
arable eye damage; and

(iii) Dispose of bare scrap fibers by
using the sticky side of a piece of tape
to pick up and discard loose fiber ends.
Fiber scraps easily penetrate the skin
and are difficult to remove.

(6) Equipment requirements. (i) Fiber
optic splices shall be made in areas
where temperature, humidity, and
cleanliness can be controlled. Both fu-
sion and mechanical splicing tech-
niques may require a splicing vehicle
equipped with a work station that will
allow environmental control.

(ii) Both fusion and mechanical splic-
ing techniques are permitted on RUS
financed projects. When using the me-
chanical splicing technique, only RUS
accepted mechanical fiber optic splice
connectors can be used.

(iii) Fusion splicing machines shall
be kept in proper working condition.
Regular maintenance in accordance
with the machine manufacturer’s rec-
ommendations shall be observed.

(iv) Mechanical splicing tools shall
be in conformance with the tool manu-
facturer’s recommendations.

(v) An optical time domain reflec-
tometer (OTDR) shall be used for test-
ing splices. The OTDR shall be sta-
tioned at the central office or launch
point for testing individual splices as
they are made and for end-to-end sig-
nature tests for the fiber optic link.

(vi) An optical power meter shall be
used for end-to-end cable acceptance
tests.

(vii) A prerequisite for the successful
completion of a fiber optic splicing en-
deavor is the presence of a talk circuit
between the splicing technician in the
splicing vehicle and the operator of the
OTDR in the central office. The splic-
ing technician and the OTDR operator
shall have access to communications
with each other in order to inform each
other as to:

(A) Which splices meet the loss objec-
tives;

(B) The sequence in which buffer
tubes and fibers are to be selected for
subsequent splicing operations; and

(C) The timing required for the per-
formance of OTDR testing to prevent
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making an OTDR test at the same time
a splice is being fused.

(7T) Cable preparation. (i) Engineering
work prints shall prescribe the cable
slack needed at splice points to reach
the work station inside the splicing ve-
hicle. Consideration should be given to
the slack required for future mainte-
nance activity as well as initial con-
struction activities. The required slack
may be different for each splice point,
depending on the site logistics. How-
ever, the required slack is seldom less
than 15 meters (50 feet). The amount of
slack actually used shall be recorded
for each splice point to assist future
maintenance and restoration efforts.

(ii) The splice case manufacturer’s
recommendations concerning the
amount of cable sheath to be removed
shall be followed to facilitate splicing
operations. The length of the sheath
opening shall be identified with a wrap
of plastic tape.

(iii) If the cable contains a rip cord,
the cable jacket shall be ring cut ap-
proximately 15 cm (6 in.) from the end
and the 15 cm (6 in.) of cable jacket
shall be removed to expose the rip cord.
The rip cord shall be used to slit the
jacket to the tape mark.

(iv) If the cable does not contain a rip
cord, the cable jacket shall be slit
using a sheath splitter. No cuts shall
be made into the cable core nor shall
the buffer tubes be damaged.

(v) If the cable contains an armor
sheath, the outer jacket shall be
opened along the slit and the jacket
shall be removed exposing the armor
sheath. The armor shall be separated
at the seam and pulled from the cable
exposing the inner jacket. The armor
shall be removed making allowances
for a shield bond connector. The inner
sheath shall be slit using a sheath
splitter or rip cord. The cable core
shall not be damaged nor shall there be
any damage to the buffer tubes. The
jacket shall be peeled back and cut at
the end of the slit. The exposed buffer
tubes shall not be cut, kinked, or bent.

(vi) After the cable sheath has been
removed, the binder tape shall be re-
moved from the cable. The cable shall
not be crushed or deformed.

(vii) The Dbuffer tubes shall be
unstranded one at a time. The buffer
tubes shall not be kinked.
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(viii) If the cable is equipped with a
strength member, the strength member
shall be cut to the length recommended
by the splice case manufacturer.

(ix) Bach buffer tube shall be in-
spected for kinks, cuts, and flat spots.
If damage is detected, an additional
length of cable jacket shall be removed
and all of the buffer tubes shall be cut
off at the point of damage.

(x) The cable preparation sequence
shall be repeated for the other cable
end.

(8) Shield bonding and grounding. For
personnel safety, the shields and me-
tallic strength members of the cables
to be spliced shall be bonded together
and grounded before splicing activities
are started. (See paragraphs (g)(4), and
(g2)(5)(1) through (g)(b)(iii) of this sec-
tion for final bonding and grounding
provisions).

(9) Fiber optic color code. The standard
fiber optic color code for buffer tubes
and individual fibers shall be as shown
in Table T:

TABLE 7.—FIBER AND BUFFER TUBE
IDENTIFICATION

Buffer tube and fiber No.

Color

Blue.
Orange.
Green.
Brown.
... | Slate.

. | White.
Red.

.. | Black.
... | Yellow.
. | Violet.
... | Rose.

. | Aqua.

Blue/Black Tracer.
Orange/Black Tracer.
Green/Black Tracer.
Brown/Black Tracer.
... | Slate/Black Tracer.

. | White/Black Tracer.
Red/Black Tracer.
Black/Yellow Tracer.
Yellow/Black Tracer.
Violet/Black Tracer.
Rose/Black Tracer.

. | Aqua/Black Tracer.

(10) Buffer tube removal. (i) The splice
case manufacturer’s recommendation
shall be followed concerning the total
length of buffer tube to be removed.
Identify the length to be removed with
plastic tape.

(ii) Experiment with a scrap buffer
tube to determine the cutting tool ad-
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justment required to ring cut a buffer
tube without damaging the fibers.

(iii) Buffer tubes shall be removed by
carefully ring cutting and removing ap-
proximately 15 to 46 cm (6 to 18 in.) of
buffer tube at a time. The process shall
be repeated until the required length of
buffer tube has been removed, includ-
ing the tape identification marker.

(11) Coated fiber cleaning. (i) Each
coated fiber shall be cleaned. The cable
manufacturer’s recommendations shall
be followed concerning the solvent re-
quired to clean the coated fibers. Rea-
gent grade isopropyl alcohol is a com-
monly used cleaning solvent.

(ii) A tissue or cotton ball shall be
soaked in the recommended cleaning
solvent and the coated fibers shall be
carefully wiped one at a time using a
clean tissue or cotton ball for each
coated fiber. Caution shall be exercised
to avoid removing the coloring agent
from the fiber coating.

(12) Fiber coating removal. (i) Fiber
coatings shall be removed. In accord-
ance with the splicing method used,
the splice case manufacturer’s rec-
ommendation shall be followed con-
cerning the length of fiber coating to
be removed.

(ii) The recommended length of fiber
coating shall be removed only on the
two fibers to be spliced. Fiber coating
removal shall be performed on a one-
fiber-at-a-time basis as each splice is
prepared.

(13) Bare fiber cleaning. After the fiber
coating has been removed, the bare fi-
bers shall be cleaned prior to splicing.
Each fiber shall be wiped with a clean
tissue or cotton ball soaked with the
cleaning solvent recommended by the
cable manufacturer. The bare fiber
shall be wiped one time to minimize
fiber damage. Aggressive wiping of
bare fiber shall be avoided as it lowers
the fiber tensile strength.

(14) Fiber cleaving. Cleaving tools
shall be clean and have sharp cutting
edges to minimize fiber scratches and
improper cleave angles. Cleaving tools
that are recommended by the manufac-
turer of the splicing system shall be
used.

(15) Cleaved fiber handling. The
cleaved and cleaned fiber shall not be
allowed to touch other objects and
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shall be inserted into the splicing de-
vice.

(16) Completion of the splice. (i) In ac-
cordance with the method of splicing
selected by the borrower, the splice
shall be completed by either fusing the
splice or by applying the mechanical
connector.

(ii) Each spliced fiber shall be routed
through the organizer tray one at a
time as splices are completed. The fi-
bers shall be organized one at a time to
prevent tangled spliced fibers. The
splice case manufacturer’s rec-
ommendation shall be followed con-
cerning the splice tray selection.

(17) Fiber optic testing. Fiber optic
testing shall be performed in accord-
ance with RUS Bulletin 345-63, “RUS
Standard for Acceptance Tests and

7 CFR Ch. XVII (1-1-03 Edition)

Measurements of Telephone Plant,”
PC-4, (Incorporated by reference at
§1755.97).

(18) Cable acceptance. Installed cable
shall be tested and pass the inventory
and acceptance testing specified in the
Telephone System Construction Con-
tract (Labor and Materials), RUS Form
515. The tests and inspections shall be
witnessed by the borrower’s resident
project representative.

(f) Splice arrangements for fiber optic
cables—(1) Aerial splices. Cable slack at
aerial splices shall be stored either on
the messenger strand, on the pole, or
inside a pedestal at the base of the
pole. A typical arrangement for the
storage of slack cable at aerial splices
is shown in Figure 9:
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FIGURE 9
AERIAL SPLICE STORED INSIDE PEDESTAL
\Fiber Optic
Cable
U-Guard
Pedestadl
Splice Cose\

S hil
- |

it=— Fiber Optic Cable Slack

Note: See Figure 11 for details concerning storage of splice
case inside pedestal.

(2) Buried splices. Buried splices shall handhole is a pedestal specifically de-
be installed in handholes to accommo- signed for fiber optic splice cases. Typ-
date the splice case and the required ical arrangements for buried cable
splicing slack. An alternative to the splices are shown in Figures 10 and 11:
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FIGURE 10
BURIED SPLICE STORED INSIDE HANDHOLE

Handhole

Splice Case

Note: Ground wires omitted for clarity. See Figure 19 for
bonding and grounding details.
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FIGURE 11
BURIED SPLICE STORED INSIDE PEDESTAL HOUSING

(" ™\
—— Splice
Housing
Support \ Splice
Bar 1 Closure
Fiber Optic
Cable
Vd
Pedestal
Grounding
Bracket
6 AWG Tinned Braid With 3" Eyelets Or
L 6 AWG Stranded Bonding Harness Wire
6 AWG Bare Copper Conductor To Electric Power MGN Or

Telco Grounding Electrode

(3) Underground manhole splices. Un- tened to the manhole wall. The cable
derground splices shall be stored in slack shall be stored on cable hooks
manholes on cable hooks and racks fas- and racks as shown in Figure 12:
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FIGURE 12
MANHOLE SPLICE STORAGE

(4) Central office cable entrance. (i)
Filled cable or filled splices are not
recommended for use inside central of-
fices except in cable vault locations.
Outside plant cable sheath and cable
filling compound are susceptible to fire
and will support combustion. Fire,
smoke, and gases generated by these
materials during burning are detri-
mental to telephone switching equip-
ment.

(ii) As a first choice, the outside
plant fiber optic cable shall be spliced
to an all-dielectric fire retardant cable
in a cable vault with the all-dielectric
cable extending into the central office
and terminating inside a fiber patch
panel.

Cable Rack
?\—

Splice
Case

N Cable
Hook

‘—Fiber Optic Cable

(iii) As a second choice, the outside
plant cable may be spliced inside the
central office if a flame retardant fiber
optic splice case or a noncombustible
central office splice housing equipped
with organizer trays is used to contain
the splice.

(iv) In cases referenced in paragraphs
(£)(4)(ii) and (f)(4)(iii) of this section, as
a minimum the fire retardant all-di-
electric cable used to provide the con-
nection between the cable entrance
splice and the fiber patch panel shall
be listed as Communication Riser
Cable (Type CMR) in accordance with
Sections 800-50 and 800-51(b) of the 1993
National Electrical Code.

(v) Splices inside the central office
shall be made as close as practicable to
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the point where the outside plant ca-
bles enter the building. Except in cable
vault locations, outside plant cables
within the central office shall be
wrapped with fireproof tape or enclosed
in noncombustible conduit.

(g) Bonding and grounding fiber optic
cable, copper cable, and copper service
wire—(1) Bonding. Bonding is elec-
trically connecting two or more metal-
lic items of telephone hardware to
maintain a common electrical poten-
tial. Bonding may involve connections
to another utility.

(2) Copper cable shield bond connec-
tions. (i) Cable shields shall be bonded
at each splice location. Only RUS ac-
cepted cable shield bond connectors
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shall be used to provide bonding and
grounding connections to metallic
cable shields. The shield bond con-
nector manufacturer’s instructions
shall be followed concerning installa-
tion and use.

(ii)(A) Shield bonding conductors
shall be either stranded or braided
tinned copper wire equivalent to a min-
imum No. 6 American Wire Gauge
(AWG) and shall be RUS accepted. The
conductor connections shall be tinned
or of a compatible bimetallic design to
avoid corrosion problems associated
with dissimilar metals. The number of
shield bond connectors required per
pair size and gauge shall be as shown in
Table 8:

TABLE 8.—SHIELD BOND CONNECTORS PER PAIR SIZE AND GAUGE

Pair size and gauge .
19 AWG boﬁg' gnsnhéﬁltgrs
22 AWG 24 AWG 26 AWG
0-25 0-100 0-150 0-200 1
50-100 150-300 200-400 300-600 2
150-200 400-600 600-900 900-1500 3
300-600 900-1200 1200-2100 1800-3600 4

(B) It is permissible to strap across
the shield bond connectors of several
cables with a single length of braided
wire. However, both ends of the braid
shall be terminated on the pedestal
ground bracket to provide a bonding

loop. Shield bond connection methods
for individual cables are shown in Fig-
ures 13 through 15, and the bonding of
several cables inside a pedestal using
the bonding loop is shown in Figure 16:
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FIGURE 13
BONDING AND GROUNDING CABLES INSIDE PEDESTALS

Shield Bond Connector

i 0.6 cm (0.25 in.)
Of'| 1
¥ T

6 cm

(2.5 in.) Three Half—Lapped Layers Of Vinyl Tape

1 B glrn)al_ieTovrv)fop rHousing Ground Bracket

/
©
o Joof o

L— 6 AWG Tinned Bonding

A Harness Or Wire Braid

| | tTop Of Ground Line Cover Plate

| | 6 AWG Ground Wire -
Tie To Telco Ground Rod
Wrap Cable Tag Or Electric Power MGN
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FIGURE 14

BONDING AND GROUNDING OF LARGE CABLES INSIDE PEDESTALS
USING MULTIPLE SHIELD BOND CONNECTORS AND HARNESS WIRES

ll —— Shield Bond Connector

- [0.6 cm (0.25 in.)

e — Three Half—Lapped Layers
I Of Vinyl Tape
6 cm -
(2.5 in.) i
Vinyl Tape

12.7 cm
(5 in.)

--— 6 AWG Tinned
Bonding Harness Wire

o Or Tie Wrap rHousing Ground Bracket
K See Note

6 AWG Ground
Wire To Telco Ground
A Rod Or Electric

_/[ L | Power MGN
Tie Top Of Ground Line Cover Plate
Wrap | Cable

Tag

Note: The maximum number of harness wires thot can be installed on each stud of
the ground bracket shall be in accordance with the manufacturer's instructions.
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FIGURE 15
ALTERNATIVE METHOD OF BONDING AND GROUNDING LARGE CABLES

IN PEDESTALS USING MULTIPLE SHIELD BOND CONNECTORS AND
6 AWG WIRE BRAID

Shield Bond Connector

[0.6 cm (0.25 in.)
Three Half—Lapped Layers
l | Of Vinyl Tape

6 cm \
(2.5 in.)
Q Vinyl Tape

Or Tie Wrap

Housing Ground Bracket

12.7 cm
(5 in.)

6 AWG Tinned Copper
Wire Braid

........ s
LR KH% <©u
SO 22525558024

..........

6 AWG Ground —=
Wire To Telco Ground
A Rod Or Electric

/ ’ t Power MGN
Tie | |

W Cable Top Of Ground Line Cover Plate
rap |

Tag |
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FIGURE 16

ALTERNATIVE METHOD OF BONDING AND GROUNDING SEVERAL
CABLES IN PEDESTALS USING SHIELD BOND CONNECTORS
AND 6 AWG WIRE BRAID LOOP

Shield —m
Bond
Connector

Tie
Wrap

et
[
>

Cable Tag

(3) Buried service wire shield bond con-
nections. Buried service wire shields
shall be connected to the pedestal
bonding and grounding system. Typical
buried service wire installations are
shown in Figures 17 and 18. In addition
to the methods referenced in Figures 17

6 AWG
Copper

Tinned
Wire Braid

Housing Ground
Bracket

y fe—— Vinyl Tape

Or Tie Wrop

6 AWG —— =
Ground Wire To
Telco Ground
Rod Or Electric
Power MGN

Top Of Ground Line Cover Plate

and 18, the shields of buried service
wires may also be connected to the
pedestal bonding and grounding system
using buried service wire bonding har-
nesses listed on Page 3.3.1, Item ‘‘gs-b,”
of RUS Bulletin 17551-100. RUS Bulletin
175561-100 may be purchased from the
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Superintendent of Documents, U.S. cordance with the manufacturer’s in-

Government Printing Office,

Wash- structions. Figures 17 and 18 are as fol-

ington, DC 20402. When those harnesses 1lows:
are used they shall be installed in ac-

FIGURE 17

GROUNDING SERVICE WIRE SHIELDS USING SERVICE WIRE CLAMP

W

— Service Wire Conductors

rHousing Ground Bracket

IR
Ol WO O
11T 1 ) Holes And Slot For

-

Mounting Additional
Service Wire Clamp

O] |O

Service -
Wire Clamp

Copper Service Wire Shield

le——— Service Wire Outer Sheath

Note: Provide a loop in service drops to allow for movement
of the drops without damage to the grounding

connection.
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FIGURE 18

ALTERNATIVE METHOD OF GROUNDING BURIED
" SERVICE WIRES INSIDE PEDESTALS

Housing Ground Bracket

of |0 Oﬂf

\
O)

6 AWG Tinned
Braid Equipped With
Factory Installed Eyelets

Buried Service Wires
Equipped With Shield
Bond Connectors

(4) Fiber optic cable bond connections.
(i) The cable shield and metallic
strength members shall be bonded at
each splice location. Only RUS accept-
ed fiber optic cable shield bond connec-
tors shall be used to provide bonding
connections to the metallic cable
shields. The shield bond connector
manufacturer’s instructions shall be
followed concerning installation and
use.

(ii) Shield bonding conductors shall
be either stranded or braided tinned
copper wire equivalent to a minimum

No. 6 American Wire Gauge (AWG) and
shall be RUS accepted. The conductor
connections shall be tinned or of a
compatible bimetallic design to avoid
corrosion problems associated with dis-
similar metals.

(5) Grounding. (i) Grounding is elec-
trically connecting metallic telephone
hardware to a National Electrical Safe-
ty Code (NESC) acceptable grounding
electrode. Acceptable grounding elec-
trodes are defined in the Rule 99A of
the NESC.
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(ii) The conductor used for grounding
metallic telephone hardware shall be a
minimum No. 6 AWG solid, bare, cop-
per conductor.

(iii) For copper and fiber optic cable
plant, all cable shields, all metallic
strength members, and all metallic
hardware shall be:

(A) Grounded at each splice location
to a driven grounding electrode
(ground rod) of:

(I) At least 1.5 meters (b feet) in
length where the local frost level is
normally less than 0.30 meters (1 foot)
deep; or

(2) At least 2.44 meters (8 feet) in
length where the local frost level is
normally 0.30 meters (1 foot) or deeper;
and

(B) Bonded to a multi-grounded
power system neutral when the splice
is within 1.8 meters (6 feet) of access to
the grounding system of the multi-
grounded neutral system. Bonding to
the multi-grounded neutral of a par-
allel power line may help to minimize
telephone interference on long expo-
sures with copper cable plant. Consid-
eration, thus, should be given to com-
pleting such bonds, at least four (4)
times each mile, when splices are
greater than 1.8 meters (6 feet) but less

7 CFR Ch. XVII (1-1-03 Edition)

than 4.6 meters (15 feet) from access to
the multi-grounded neutral.

(6) Bonding and grounding splice cases.
(i) Splice cases are equipped with bond-
ing and grounding devices to ensure
that cable shields and metallic
strength members maintain electrical
continuity during and after cable splic-
ing operations. The splice case manu-
facturer’s recommendations shall be
followed concerning the bonding and
grounding procedures. Conductors used
for bonding shall be either stranded or
braided tinned copper wire equivalent
to 6 AWG. Conductors used for ground-
ing shall be a solid, bare, copper wire
equivalent to minimum No. 6 AWG.

(ii) Buried splice cases installed in ei-
ther handholes or pedestals shall be
grounded such that the cable shield
grounds are attached to a common
ground connection that will allow the
lifting of a ground on the cable shield
in either direction to permit efficient
cable locating procedures. As a first
choice, buried grounding conductor(s)
shall be bare. However, if two or more
grounding conductors are buried in the
s they shall be insulated to avoid
shorts when a locating tone is applied.

(iii) A typical bonding and grounding
method for fiber optic splices is shown
in Figure 19:
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FIGURE 19
BONDING AND GROUNDING BURIED FIBER OPTIC SPLICES

799
/

Handhole

(7)) Bonding and grounding central of-
fice cable entrances. The RUS Tele-
communications Engineering and Con-
struction Manual (TE&CM) Section 810
provides bonding and grounding guid-
ance for central office cable entrances.
Splicing operations shall not be at-
tempted before all metallic cable shield

6 AWG Ground Wire
To Splice Case

Housing Ground Bracket

6 AWG Ground Wire
To Electric Co. MGN
Or Telco Ground Rod

Housing

6 AWG Bare
Ground Wire
(Insuloted If
Wires Are In
Same Trench)

Fiber Optic Cable

and strength members are bonded and
grounded.

[60 FR 5097, Jan. 26, 1995; 60 FR 9079, Feb. 16,
1995]
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§§1755.201-1755.369 [Reserved]

§1755.370 RUS specification for seven
wire galvanized steel strand.

(a) RUS incorporates by reference
ASTM A475-78, Standard Specification
for Zinc-Coated Steel Wire Strand,
issued May 1978. All seven wire galva-
nized steel strand purchased after April
1, 1990, for use on telecommunications
systems financed by RUS loan funds
must conform to this standard. This in-
corporation by reference was approved
by the Director of the Federal Register
in accordance with 5 U.S.C. 552(a) and 1
CFR part 51 on January 19, 1990). Cop-
ies of ASTM A475-78 are available for
inspection during normal business
hours at the Office of the Federal Reg-
ister, 800 North Capitol Street, NW.,
suite 700, Washington, DC, and at the
Rural Utilities Service, Administrative
Services Division, room 0175-S, U.S.
Department of Agriculture, Wash-
ington, DC 20250, telephone 202-382-9551.
Copies are available from the American
Society for Testing and Materials, 1916
Race Street, Philadelphia, PA 19103,
telephone 215-299-5400.

(b) In addition to the requirements of
ASTM 475-78, all coils and reels having
Class B or C coatings shall be marked
with a 3-inch wide and 6-inch long
deep-colored stripe, green or orange,
respectively, to identify the class of
galvanized coating of the strand. This
marking shall be applied to the ex-
posed convolutions of the strand in the
eye of the coils and located near the
midpoint on the outside layer of strand
on the reels. The marking shall not
cover any welded joint markings.

[65 FR 1792, Jan. 19, 1990; 55 FR 3685, Feb. 2,
1990. Redesignated at 55 FR 39397, Sept. 27,
1990]

§§1755.371-1755.389 [Reserved]

§1755.390 RUS specification for filled
telephone cables.

(a) Scope. (1) This section covers the
requirements for filled telephone ca-
bles intended for direct burial installa-
tion either by trenching or by direct
plowing, for underground application
by placement in a duct, or for aerial in-
stallations by attachment to a support
strand.

7 CFR Ch. XVII (1-1-03 Edition)

(i) The conductors are solid copper,
individually insulated with an extruded
solid insulating compound.

(ii) The insulated conductors are
twisted into pairs which are then
stranded or oscillated to form a cylin-
drical core.

(iii) For high frequency applications,
the cable core may be separated into
compartments with screening shields.

(iv) A moisture resistant filling com-
pound is applied to the stranded con-
ductors completely covering the insu-
lated conductors and filling the inter-
stices between pairs and units.

(v) The cable structure is completed
by the application of suitable core
wrapping material, a flooding com-
pound, a shield or a shield/armor, and
an overall plastic jacket.

(2) The number of pairs and gauge
size of conductors which are used with-
in the RUS program are provided in the
following table:

AWG 19 22 24 26

Pairs 6 6 6
12 12 12
18 18 18
25 25 25 25
50 50 50
75 75 75
100 | 100 | 100
150 | 150 | 150
200 | 200 | 200
300 | 300 | 300
400 | 400 | 400
600 | 600
900

NoTE: Cables larger in pair sizes than those shown in this
table must meet all requirements of this section.

(3) Screened cable, when specified,
must meet all requirements of this sec-
tion. The pair sizes of screened cables
used within the RUS program are ref-
erenced in paragraph (e)(2)(i) of this
section.

(4) All cables sold to RUS borrowers
for projects involving RUS loan funds
under this section must be accepted by
RUS Technical Standards Committee
“A” (Telephone). For cables manufac-
tured to the specification of this sec-
tion, all design changes to an accepted
design must be submitted for accept-
ance. RUS will be the sole authority on
what constitutes a design change.

(6) Materials, manufacturing tech-
niques, or cable designs not specifically
addressed by this section may be al-
lowed if accepted by RUS. Justification
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for acceptance of modified materials,
manufacturing techniques, or cable de-
signs must be provided to substantiate
product utility and long-term stability
and endurance.

(6) The American National Standard
Institute/Insulated Cable Engineers As-
sociation, Inc. (ANSI/ICEA) S-84-608-
1988 Standard For Telecommunications
Cable, Filled, Polyolefin Insulated,
Copper Conductor Technical Require-
ments referenced throughout this sec-
tion is incorporated by reference by
RUS. This incorporation by reference
was approved by the Director of the
Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Copies
of ANSI/ICEA S-84-608-1988 are avail-
able for inspection during normal busi-
ness hours at RUS, room 2845, U.S. De-
partment of Agriculture, Washington,
DC 20250 or at the Office of the Federal
Register, 800 North Capitol Street,
NW., suite 700, Washington, DC. Copies
are available from ICEA, P. O. Box 440,
South Yarmouth, MA 02664, telephone
number (508) 394-4424.

(7) American Society for Testing and
Materials specifications (ASTM) A 505-
87, Standard Specification for Steel,
Sheet and Strip, Alloy, Hot-Rolled and
Cold-Rolled, General Requirements
For; ASTM B 193-87, Standard Test
Method for Resistivity of Electrical
Conductor Materials; ASTM B 224-80,
Standard Classification of Coppers;
ASTM B 694-86, Standard Specification
for Copper, Copper Alloy, and Copper-
Clad Stainless Steel Sheet and Strip
for Electrical Cable Shielding; ASTM D
4565-90a, Standard Test Methods for
Physical and Environmental Perform-
ance Properties of Insulations and
Jackets for Telecommunications Wire
and Cable; and ASTM D 4566-90, Stand-
ard Test Methods for Electrical Per-
formance Properties of Insulations and
Jackets for Telecommunications Wire
and Cable referenced in this section are
incorporated by reference by RUS.
These incorporations by references
were approved by the Director of the
Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Copies
of the ASTM standards are available
for inspection during normal business
hours at RUS, room 2845, U.S. Depart-
ment of Agriculture, Washington, DC
20250 or at the Office of the Federal
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Register, 800 North Capitol Street,
NW., suite 700, Washington, DC. Copies
are available from ASTM, 1916 Race
Street, Philadelphia, PA 19103-1187,
telephone number (215) 299-5585.

(b) Conductors and conductor insula-
tion. (1) The gauge sizes of the copper
conductors covered by this specifica-
tion must be 19, 22, 24, and 26 American
Wire Gauge (AWG).

(2) Each conductor must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraph 2.1.

(3) Factory joints made in conductors
during the manufacturing process must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988, paragraph
2.2.

(4) The raw materials used for con-
ductor insulation must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraphs 3.1
through 3.1.3.

(5) The finished conductor insulation
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraphs 3.2.1 and 3.3.

(6) Insulated conductors must not
have an overall diameter greater than 2
millimeters (mm) (0.081 inch (in.)).

(7) A permissible overall performance
level of faults in conductor insulation
must average not greater than one
fault per 12,000 conductor meters (40,000
conductor feet) for each gauge of con-
ductor.

(i) All insulated conductors must be
continuously tested for insulation
faults during the twinning operation
with a method of testing acceptable to
RUS. The length count and number of
faults must be recorded. The informa-
tion must be retained for a period of 6
months and be available for review by
RUS when requested.

(ii) The voltages for determining
compliance with the requirements of
this section are as follows:

Direct Current Voltages
AWG (kilovolts)
19 8.0
22 6.0
24 5.0
26 4.0
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(8) Repairs to the conductor insula-
tion during manufacture are permis-
sible. The method of repair must be ac-
cepted by RUS prior to its use. The re-
paired insulation must be capable of
meeting the relevant electrical re-
quirements of this section.

(9) All repaired sections of insulation
must be retested in the same manner
as originally tested for compliance
with paragraph (b)(7) of this section.

(10) The colored insulating material
removed from or tested on the con-
ductor, from a finished cable, must
meet the performance requirements
specified in ANSI/ICEA S-84-608-1988,
paragraphs 3.4.1, 3.4.2, 3.4.4, 3.4.5, and
3.4.6.

(c) Identification of pairs and twisting
of pairs. (1) The insulation must be col-
ored to identify:

(i) The tip and ring conductor of each
pair; and

(ii) Each pair in the completed cable.

(2) The colors to be used in the pairs
in the 25 pair group, together with the
pair numbers must be in accordance
with the table specified in ANSI/ICEA
S-84-608-1988, paragraph 3.5.

(3) Positive identification of the tip
and ring conductors of each pair by
marking each conductor of a pair with
the color of its mate is permissible.
The method of marking must be ac-
cepted by RUS prior to its use.

(4) Other methods of providing posi-
tive identification of the tip and ring
conductors of each pair may be em-
ployed if accepted by RUS prior to its
use.

(5) The insulated conductors must be
twisted into pairs.

(6) In order to provide sufficiently
high crosstalk isolation, the pair
twists must be designed to enable the
cable to meet the capacitance unbal-
ance and crosstalk loss requirements of
paragraphs (k)(5), (k)(6), and (k)(8) of
this section.

(7) The average length of pair twists
in any pair in the finished cable, when
measured on any 3 meter (10 foot)
length, must not exceed the require-
ment specified in ANSI/ICEA S-84-608—
1988, paragraph 3.5.

(d) Forming of the cable core. (1) Twist-
ed pairs must be assembled in such a
way as to form a substantially cylin-
drical group.
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(2) When desired for lay-up reasons,
the basic group may be divided into
two or more subgroups called units.

(3) Each group, or unit in a particular
group, must be enclosed in bindings of
the colors indicated for its particular
pair count. The pair count, indicated
by the colors of insulation, must be
consecutive as indicated in paragraph
(d)(6) of this section through units in a
group.

(4) The filling compound must be ap-
plied to the cable core in such a way as
to provide as near a completely filled
core as is commercially practical.

(5) Threads and tapes used as binders
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraphs 4.2 and 4.2.1.

(6) The colors of the bindings and
their significance with respect to pair
count must be as follows:

G,(I%Ll'p Color of Bindings Group Pair Count
1 White-Blue .........ccceevruins 1-25
2 White-Orange 26-50
3 White-Green .. 51-75
4 White-Brown .. 76-100
5 White-Slate 101-125
6 Red-Blue .. 126-150
7 Red-Orange ... 151-175
8 Red-Green 176-200
9 Red-Brown 201-225
10 Red-Slate . 226-250
11 Black-Blue 251-275
12 Black-Orang 276-300
13 Black-Green 301-325
14 Black-Brown .. 326-350
15 Black-Slate .... 351-375
16 Yellow-Blue ... 376-400
17 Yellow-Orange 401-425
18 Yellow-Green ..... 426-450
19 Yellow-Brown 451-475
20 Yellow-Slate .. 476-500
21 Violet-Blue ..... 501-525
22 Violet-Orange 526-550
23 Violet-Green .. 551-575
24 Violet-Brown ..........cccceeene 576-600

(7) The use of the white unit binder
in cables of 100 pairs or less is optional.

(8) When desired for manufacturing
reasons, two or more 25 pair groups
may be bound together with nonhygro-
scopic and nonwicking threads or tapes
into a super-unit. Threads or tapes
must meet the requirements specified
in paragraph (d)(b) of this section. The
group binders and the super-unit bind-
ers must be color coded such that the
combination of the two binders must
positively identify each 25 pair group
from every other 25 pair group in the
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cable. Super-unit binders must be of
the color shown in the following table:

SUPER-UNIT BINDER COLORS

Pair Numbers Binder Color
1-600 White
601-1200 Red
1201-1800 Black
1801-2400 Yellow
2401-3000 Violet

(9) Color binders must not be missing
for more than 90 meters (300 feet) from
any 25 pair group or from any subgroup
used as part of a super-unit. At any
cable cross-section, no adjacent 25 pair
groups and no more than one subgroup
of any super-unit may have missing
binders. In no case must the total num-
ber of missing binders exceed three.
Missing super-unit binders must not be
permitted for any distance.

(10) Any reel of cable which contains
missing binders must be labeled indi-
cating the colors and location of the
binders involved. The labeling must be
applied to the reel and also to the
cable.

(e) Screened cable. (1) Screened cable
must be constructed such that a metal-
lic, internal screen(s) must be provided
to separate and provide sufficient iso-
lation between the compartments to
meet the requirements of this section.

(2) At the option of the user or manu-
facturer, identified service pairs pro-
viding for voice order and fault loca-
tion may be placed in screened cables.

(i) The number of service pairs pro-
vided must be one per twenty-five oper-
ating pairs plus two for a cable size up
to and including 400 pairs, subject to a
minimum of four service pairs. The
pair counts for screened cables are as
follows:

SCREENED CABLE PAIR COUNTS

Carrier Pair Count Service Pairs Total Pair Count

24 4 28
50 4 54
100 6 106
150 8 158
200 10 210
300 14 314
400 18 418

(ii) The service pairs must be equally
divided among the compartments. The
color sequence must be repeated in
each compartment.
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(iii) The electrical and physical char-
acteristics of each service pair must
meet all the requirements set forth in
this section.

(iv) The colors used for the service
pairs must be in accordance with the
requirements of paragraph (b)(5) of this
section. The color code used for the
service pairs together with the service
pair number are shown in the following
table:

COLOR CODE FOR SERVICE PAIRS

Service Pair Calor

No.

Tip Ring

Red
Black
Yellow
Violet
Black
Yellow
Violet
.| Yellow
Violet

©oO~NOOAWNRE

(3) The screen tape must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraphs 5.1
through 5.4.

(4) The screen tape must be tested for
dielectric strength by completely re-
moving the protective coating from
one end to be used for grounding pur-
poses.

(i) Using an electrode, over a 30 centi-
meter (1 foot) length, apply a direct
current voltage at the rate of rise of
500 volts/second until failure.

(ii) No breakdown should occur below
8 kilovolts.

(f) Filling compound. (1) After or dur-
ing the stranding operation and prior
to application of the core wrap, filling
compound must be applied to the cable
core. The compound must be as nearly
colorless as is commercially feasible
and consistent with the end product re-
quirements and pair identification.

(2) The filling compound must com-
ply with the requirements specified in
ANSI/ICEA S-84-608-1988, paragraphs
4.4 through 4.4.4.

(3) The individual cable manufac-
turer must satisfy RUS that the filling
compound selected for use is suitable
for its intended application. The filling
compound must be applied to the cable
in such a manner that the cable compo-
nents will not be degraded.
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(g) Core wrap. (1) The core wrap must
comply with the requirements specified
in ANSI/ICEA-S-84-608-1988, paragraph
4.3.

(2) If required for manufacturing rea-
sons, white or colored binders of non-
hygroscopic and nonwicking material
may be applied over the core and/or
wrap. When used, binders must meet
the requirements specified in para-
graph (d)(5) of this section.

(3) Sufficient filling compound must
be applied to the core wrap so that
voids or air spaces existing between the
core and the inner side of the core wrap
are minimized.

(h) Flooding compound. (1) Sufficient
flooding compound must be applied on
all sheath interfaces so that voids and
air spaces in these areas are mini-
mized. When the optional armored de-
sign is used, the flooding compound
must be applied between the core wrap
and shield, between the shield and
armor, and between the armor and the
jacket so that voids and air spaces in
these areas are minimized. The use of
floodant over the outer metallic sub-
strate is not required if uniform bond-
ing, per paragraph (i)(7) of this section,
is achieved between the plastic-clad
metal and the jacket.

(2) The flooding compound must com-
ply with the requirements specified in
ANSITICEA S-84-608-1988, paragraph 4.5
and the jacket slip test requirements of
appendix A, paragraph (III)(6) of this
section.

(3) The individual cable manufac-
turer must satisfy RUS that the flood-
ing compound selected for use is ac-
ceptable for the application.

(i) Shield and optional armor. (1) A sin-
gle corrugated shield must be applied
longitudinally over the core wrap.

(2) For unarmored cable the shield
overlap must comply with the require-
ments specified in ANSI/ICEA S-84-608—
1988, paragraph 6.3.2. Core diameter is
defined as the diameter under the core
wrap and binding.

(3) For cables containing the coated
aluminum shield/coated steel armor
(CACSP) sheath design, the coated alu-
minum shield must be applied in ac-
cordance with the requirements speci-
fied in ANSI/ICEA S-84-608-1988, para-
graph 6.3.2, Dual Tape Shielding Sys-
tem.
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(4) General requirements for applica-
tion of the shielding material are as
follows:

(i) Successive lengths of shielding
tapes may be joined during the manu-
facturing process by means of cold
weld, electric weld, soldering with a
nonacid flux, or other acceptable
means.

(ii) Shield splices must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraph 6.3.3.

(iii) The corrugations and the appli-
cation process of the coated aluminum
and copper bearing shields must com-
ply with the requirements specified in
ANSI/ICEA  S-84-608-1988, paragraph
6.3.1.

(iv) The shielding material must be
applied in such a manner as to enable
the cable to pass the cold bend test
specified in paragraph (1)(3) of this sec-
tion.

(5) The following is a list of accept-
able materials for use as cable shield-
ing. Other types of shielding materials
may also be used provided they are ac-
cepted by RUS prior to their use.

Standard Cable Gopher Resistant Cable

8-mil Coated Aluminum?®
5-mil Copper

10-mil Copper

6-mil Copper-Clad
Stainless Steel

5 mil Copper-Clad
Stainless Steel

5 mil Copper-Clad Alloy
Steel

7-mil Alloy 194

6-mil Alloy 194

8-mil Coated Aluminum?
and 6-mil Coated Steelt

1Dimensions of uncoated metal

(i) The 8-mil aluminum tape must be
plastic coated on both sides and must
comply with the requirements of ANSI/
ICEA S-84-608-1988, paragraph 6.2.2.

(ii) The 5-mil copper tape must com-
ply with the requirements specified in
ANSI/ICEA  S-84-608-1983, paragraph
6.2.3.

(iii) The 10-mil copper tape must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988, paragraph
6.2.4.

(iv) The 6-mil copper clad stainless
steel tape must comply with the re-
quirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.2.5.

(v) The 5-mil copper clad stainless
steel tape must be in the fully annealed
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condition and must conform to the re-
quirements of American Society for
Testing and Materials (ASTM) B 694-86,
with a cladding ratio of 16/68/16.

(A) The electrical conductivity of the
clad tape must be a minimum of 28 per-
cent of the International Annealed
Copper Standard (IACS) when meas-
ured per ASTM B 193-87.

(B) The tape must be nominally 0.13
millimeter (0.005 inch) thick with a
minimum thickness of 0.11 millimeter
(0.0045 inch).

(vi) The 5-mil copper clad alloy steel
tape must be in the fully annealed con-
dition and the copper component must
conform to the requirements of ASTM
B 224-80 and the alloy steel component
must conform to the requirements of
ASTM A 505-87, with a cladding ratio of
16/68/16.

(A) The electrical conductivity of the
copper clad alloy steel tape must com-
ply with the requirement specified in
paragraph (i)(5)(v)(A) of this section.

(B) The thickness of the copper clad
alloy steel tape must comply with the
requirements specified in paragraph
(1)(5)(v)(B) of this section.

(vii) The 6-mil and 7-mil 194 copper
alloy tapes must comply with the re-
quirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.2.6.

(6) The corrugation extensibility of
the coated aluminum shield must com-
ply with the requirements specified in
ANSI/ICEA S-84-608-1988, paragraph 6.4.

(7) When the jacket is bonded to the
plastic coated aluminum shield, the
bond between the jacket and shield
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 7.2.6.

(8) A single plastic-coated steel cor-
rugated armor must be applied longitu-
dinally directly over the coated alu-
minum shield listed in paragraph (i)(5)
of this section with an overlap com-
plying with the requirements specified
in ANSI/ICEA S-84-608-1988, paragraph
6.3.2, Outer Steel Tape.

(9) Successive lengths of steel armor-
ing tapes may be joined during the
manufacturing process by means of
cold weld, electric weld, soldering with
a nonacid flux, or other acceptable
means. Armor splices must comply
with the breaking strength and resist-
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ance requirements specified in ANSI/
ICEA S-84-608-1988, paragraph 6.3.3.

(10) The corrugations and the appli-
cation process of the coated steel
armor must comply with the require-
ments specified in ANSI/ICEA S-84-608-
1988, paragraph 6.3.1.

(i) The corrugations of the armor
tape must coincide with the corruga-
tions of the coated aluminum shield.

(ii) Overlapped portions of the armor
tape must be in register (corrugations
must coincide at overlap) and in con-
tact at the outer edge.

(11) The armoring material must be
so applied to enable the cable to pass
the cold bend test as specified in para-
graph (1)(3) of this section.

(12) The 6-mil steel tape must be elec-
trolytic chrome-coated steel (ECCS)
plastic coated on both sides and must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988, paragraph
6.2.8.

(13) When the jacket is bonded to the
plastic-coated steel armor, the bond
between the jacket and armor must
comply with the requirement specified
in ANSI/ICEA-S-84-608-1988, paragraph
7.2.6.

(j) Cable jacket. (1) The jacket must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988, paragraph
7.2.

(2) The raw materials used for the
cable jacket must comply with the re-
quirements specified in ANSI/ICEA S-
84-608-1988, paragraph 7.2.1.

(3) Jacketing material removed from
or tested on the cable must meet the
performance requirements specified in
ANSI/ICEA S-84-608-1988, paragraphs
7.2.3 and 7.2.4.

(4) The thickness of the jacket must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988, paragraph
7.2.2.

(k) Electrical requirements—(1) Con-
ductor resistance. The direct current re-
sistance of any conductor in a com-
pleted cable and the average resistance
of all conductors in a Quality Control
Lot must comply with the require-
ments specified in ANSI/ICEA S-84-608-
1988, paragraph 8.1.

(2) Resistance unbalance. (i) The direct
current resistance unbalance between
the two conductors of any pair in a
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completed cable and the average resist-
ance unbalance of all pairs in a com-
pleted cable must comply with the re-
quirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.2.

(ii) The resistance unbalance between
tip and ring conductors shall be ran-
dom with respect to the direction of
unbalance. That is, the resistance of
the tip conductors shall not be consist-
ently higher with respect to the ring
conductors and vice versa.

(3) Mutual capacitance. The average
mutual capacitance of all pairs in a
completed cable and the individual mu-
tual capacitance of any pair in a com-
pleted cable must comply with the re-
quirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.3.

(4) Capacitance difference. (i) The ca-
pacitance difference for completed ca-
bles having 75 pairs or greater must
comply with the requirement specified
in ANSI/ICEA S-84-608-1988, paragraph
8.4.

(ii) When measuring screened cable,
the inner and outer pairs must be se-
lected from both sides of the screen.

(5) Pair-to-pair capacitance unbal-
ance—(i) Pair-to-pair. The capacitance
unbalance as measured on the com-
pleted cable must comply with the re-
quirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.5.

(ii) Screened cable. In cables with 25
pairs or less and within each group of
multigroup cables, the pair-to-pair ca-
pacitance unbalance between any two
pairs in an individual compartment
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 8.5. The pair-to-pair capaci-
tance unbalances to be considered must
be:

(A) Between pairs adjacent in a layer
in an individual compartment;

(B) Between pairs in centers of 4
pairs or less in an individual compart-
ment; and

(C) Between pairs in adjacent layers
in an individual compartment when the
number of pairs in the inner (smaller)
layer is 6 or less. The center is counted
as a layer.

(iii) In cables with 25 pairs or less,
the root-mean-square (rms) value must
include all the pair-to-pair unbalances
measured for each compartment sepa-
rately.
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(iv) In cables containing more than 25
pairs, the rms value must include the
pair-to-pair unbalances in the separate
compartments.

(6) Pair-to-ground capacitance unbal-
ance—(i) Pair-to-ground. The capaci-
tance unbalance as measured on the
completed cable must comply with the
requirements specified in ANSI/ICEA
S-84-608-1988, paragraph 8.6.

(ii) When measuring pair-to-ground
capacitance unbalance all pairs except
the pair under test are grounded to the
shield and/or shield/armor except when
measuring cables containing super
units in which case all other pairs in
the same super unit must be grounded
to the shield.

(iii) The screen tape must be left
floating during the test.

(iv) Pair-to-ground capacitance un-
balance may vary directly with the
length of the cable.

(7T) Attenuation. (i) For nonscreened
and screened cables, the average at-
tenuation of all pairs on any reel when
measured at 150 and 772 kilohertz must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988, paragraph
8.7, Solid Column.

(ii) For T1C type cables over 12 pairs,
the maximum average attenuation of
all pairs on any reel must not exceed
the values listed below when measured
at a frequency of 1576 kilohertz at or
corrected to a temperature of 20 +1 °C.
The test must be conducted in accord-
ance with ASTM D 4566-90.

Maximum Aver-

age Attenuation

decibel/kilometer

(dB/km) (decibel/
mile)

AWG

13.4 (21.5)
18.3 (29.4)
23.1(37.2)

(8) Crosstalk loss. (i) The equal level
far-end power sum crosstalk loss
(FEXT) as measured on the completed
cable must comply with the require-
ments specified in ANSI/ICEA S-84-608-
1988, paragraph 8.8, FEXT Table.

(ii) The near-end power sum
crosstalk loss (NEXT) as measured on
completed cable must comply with the
requirements specified in ANSI/ICEA
S-84-608-1988, paragraph 8.8, NEXT
Table.
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(iii) Screened cable. (A) For screened
cables the NEXT as measured on the
completed cable must comply with the
requirements specified in ANSI/ICEA
S-84-608-1988, paragraphs 8.9 and 8.9.1.

(B) For T1C screened cable the NEXT
as measured on the completed cable
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraphs 8.9 and 8.9.2.

(9) Insulation resistance. The insula-
tion resistance of each insulated con-
ductor in a completed cable must com-
ply with the requirement specified in
ANSI/ICEA  S-84-608-1988, paragraph
8.11.

(10) High wvoltage test. (i) In each
length of completed cable, the insula-
tion between conductors must comply
with the requirements specified in
ANSI/ICEA  S-84-608-1983, paragraph
8.12, Solid Column.

(ii) In each length of completed
cable, the dielectric between the shield
and/or armor and conductors in the
core must comply with the require-
ments specified in ANSI/ICEA S-84-608—
1988, paragraph 8.13, Single Jacketed,
Solid Column. In screened cable the
screen tape must be left floating.

(iii) Screened cable. (A) In each length
of completed screened cable, the dielec-
tric between the screen tape and the
conductors in the core must comply

with the requirement specified in
ANSI/ICEA  S-84-608-1988, paragraph
8.14.

(B) In this test, the cable shield and/
or armor must be left floating.I11(11)
Electrical variations. (i) Pairs in each
length of cable having either a ground,
cross, short, or open circuit condition
will not be permitted.

(ii) The maximum number of pairs in
a cable which may vary as specified in
paragraph (k)(11)(iii) of this section
from the electrical parameters given in
this section are listed below. These
pairs may be excluded from the arith-
metic calculation.

Maximum
Number of
Pairs With
Allowable
Electrical
Variation

Nominal Pair Count

B wN R
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Maximum
Number of
Pairs With
Allowable
Electrical
Variation

Nominal Pair Count

601 and @bove ..o 6

(iii) Parameter variations. (A) Capaci-
tance unbalance-to-ground. If the cable
fails either the maximum individual
pair or average capacitance unbalance-
to-ground requirement and all indi-
vidual pairs are 3937 picofarad/kilo-
meter (1200 picofarad/1000 feet) or less,
the number of pairs specified in para-
graph (K)(11)(ii) of this section may be
eliminated from the average and max-
imum individual calculations.

(B) Resistance unbalance. Individual
pair of 7 percent for all gauges.

(C) Conductor resistance, maximum.
The following table shows maximum
conductor resistance:

ohms/ (ohms/
AWG kilo- 1000
meter feet)
19 29.9 (9.1)
22 60.0 (18.3)
24 94.5 (28.8)
26 151.6 (46.2)

NoTE: RUS recognizes that in large pair count cable (600
pair and above) a cross, short or open circuit condition occa-
sionally may develop in a pair which does not affect the per-
formance of the other cable pairs. In these circumstances re-
jection of the entire cable may be economically unsound or
repairs may be impractical. In such circumstances the manu-
facturer may desire to negotiate with the customer for accept-
ance of the cable. No more than 0.5 percent of the pairs may
be involved.

(1) Mechanical requirements—(1) Com-
pound flow test. All cables manufac-
tured in accordance with the require-
ments of this section must be capable
of meeting the compound flow test
specified in ANSI/ICEA S-84-608-1988,
paragraph 9.1 using a test temperature
of 80 1 °C.

(2) Water penetration. All cables man-
ufactured in accordance with the re-
quirements of this section must be ca-
pable of meeting the water penetration
test specified in ANSI/ICEA S-84-608-
1988, paragraph 9.2.

(3) Cable cold bend test. All cables
manufactured in accordance with the
requirements of this section must be
capable of meeting the cable cold bend
test specified in ANSI/ICEA S-84-608-
1988, paragraph 9.3.
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(4) Cable impact test. All cables manu-
factured in accordance with the re-
quirements of this section must be ca-
pable of meeting the cable impact test
specified in ANSI/ICEA S-84-608-1988,
paragraph 9.4.

(5) Jacket motch test (CACSP sheath
only). All cables utilizing the coated
aluminum/coated steel sheath (CACSP)
design manufactured in accordance
with the requirements of this section
must be capable of meeting the jacket
notch test specified in ANSI/ICEA S-84-
608-1988, paragraph 9.5.

(6) Cable torsion test (CACSP sheath
only). All cables utilizing the coated
aluminum/coated steel sheath (CACSP)
design manufactured in accordance
with the requirements of this section
must be capable of meeting the cable
torsion test specified in ANSI/ICEA S-
84-608-1988, paragraph 9.6.

(m) Sheath slitting cord (optional). (1)
Sheath slitting cords may be used in
the cable structure at the option of the
manufacturer unless specified by the
end user.

(2) When a sheath slitting cord is
used it must be nonhygroscopic and
nonwicking, continuous throughout a
length of cable and of sufficient
strength to open the sheath without
breaking the cord.

(n) Identification marker and length
marker. (1) Each length of cable must
be identified in accordance with ANSI/
ICEA S-84-608-1988, paragraphs 10.1
through 10.1.4. The color of the ink
used for the initial outer jacket mark-
ing must be either white or silver.

(2) The markings must be printed on
the jacket at regular intervals of not
more than 0.6 meter (2 feet).

(3) The completed cable must have
sequentially numbered length markers
in accordance with ANSI/ICEA S-84-
608-1988, paragraph 10.1.5. The color of
the ink used for the initial outer jacket
marking must be either white or silver.

(o) Preconnectoriced cable (optional).
(1) At the option of the manufacturer
and upon request by the purchaser, ca-
bles 100 pairs and larger may be factory
terminated in 25 pair splicing modules.

(2) The splicing modules must meet
the requirements of RUS Bulletin 345—
54, PE-52, RUS Specification for Tele-
phone Cable Splicing Connectors (In-
corporated by reference at §1755.97),
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and be accepted by RUS prior to their
use.

(p) Acceptance testing and extent of
testing. (1) The tests described in appen-
dix A of this section are intended for
acceptance of cable designs and major
modifications of accepted designs.
What constitutes a major modification
is at the discretion of RUS. These tests
are intended to show the inherent ca-
pability of the manufacturer to
produce cable products having long life
and stability.

(2) For initial acceptance, the manu-
facturer must submit:

(i) An original signature certification
that the product fully complies with
each section of the specification;

(ii) Qualification Test Data, per ap-
pendix A of this section;

(iii) To periodic plant inspections;

(iv) A certification that the product
does or does not comply with the do-
mestic origin manufacturing provi-
sions of the ‘“Buy American’ require-
ments of the Rural Electrification Act
of 1938 (7 U.S.C. 901 et seq.);

(v) Written user testimonials con-
cerning field performance of the prod-
uct; and

(vi) Other nonproprietary data
deemed necessary by the Chief, Outside
Plant Branch (Telephone).

(3) For requalification acceptance,
the manufacturer must submit an
original signature certification that
the product fully complies with each
section of the specification, excluding
the Qualification Section, and a certifi-
cation that the product does or does
not comply with the domestic origin
manufacturing provisions of the ‘“‘Buy
American” requirements of the Rural
Electrification Act of 1938 (7 U.S.C. 901
et seq.), for acceptance by August 30 of
each year. The required data must have
been gathered within 90 days of the
submission. If the initial acceptance of
a product to this specification was
within 180 days of August 30, then re-
qualification for that product will not
be required for that year.

(4) Initial and requalification accept-
ance requests should be addressed to:

Chairman, Technical Standards Committee
CA” (Telephone), Telecommunications
Standards Division, Rural Utilities Serv-
ice, Washington, DC 20250-1500.
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(5) Tests on 100 percent of completed
cable. (i) The shield and/or armor of
each length of cable must be tested for
continuity in accordance with ANSI/
ICEA S-84-608-1988, paragraph 8.16.

(ii) The screen tape of each length of
screened cable must be tested for con-
tinuity in accordance with ANSI/ICEA
S-84-608-1988, paragraph 8.16.

(iii) Dielectric strength between con-
ductors and shield and/or armor must
be tested to determine freedom from
grounds in accordance with paragraph
(k)(10)(ii) of this section.

(iv) Dielectric strength between con-
ductors and screen tape must be tested
to determine freedom from grounds in
accordance with paragraph (k)(10)(iii)
of this section.

(v) Each conductor in the completed
cable must be tested for continuity in
accordance with ANSI/ICEA S-84-608-
1988, paragraph 8.16.

(vi) Dielectric strength between con-
ductors must be tested to insure free-
dom from shorts and crosses in each
length of completed cable in accord-
ance with paragraph (k)(10)(i) of this
section.

(vii) EBEach conductor in the com-
pleted preconnectorized cable must be
tested for continuity.

(viii) HBach length of completed
preconnectorized cable must be tested
for split pairs.

(ix) The average mutual capacitance
must be measured on all cables. If the
average mutual capacitance for the
first 100 pairs tested from randomly se-
lected groups is between 50 and 53
nanofarad/kilometer (nF/km) (80 and 85
nanofarad/mile), the remainder of the
pairs need not be tested on the 100 per-
cent basis (See paragraph (k)(3) of this
section).

(6) Capability tests. Tests on a quality
assurance basis must be made as fre-
quently as is required for each manu-
facturer to determine and maintain
compliance with:

(i) Performance requirements for
conductor insulation, jacketing mate-
rial, and filling and flooding com-
pounds;

(ii) Bonding properties of coated or
laminated shielding and armoring ma-
terials and performance requirements
for screen tape;
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(iii) Sequential marking and let-
tering;

(iv) Capacitance difference, capaci-
tance unbalance, crosstalk, and attenu-
ation;

(v) Insulation resistance, conductor
resistance and resistance unbalance;

(vi) Cable cold bend and cable impact
tests;

(vii) Water penetration and com-
pound flow tests; and

(viii) Jacket notch and cable torsion
tests.

(q) Summary of records of electrical and
physical tests. (1) Each manufacturer
must maintain suitable summary
records for a period of at least 3 years
of all electrical and physical tests re-
quired on completed cable by this sec-
tion as set forth in paragraphs (p)(5)
and (p)(6) of this section. The test data
for a particular reel must be in a form
that it may be readily available to the
purchaser or to RUS upon request.

(2) Measurements and computed val-
ues must be rounded off to the number
of places or figures specified for the re-
quirement according to ANSI/ICEA S-
84-608-1988, paragraph 1.3.

(r) Manufacturing irregularities. (1) Re-
pairs to the shield and/or armor are not
permitted in cable supplied to end
users under this section.

(2) Minor defects in jackets (defects
having a dimension of 3 millimeters
(0.125 inch) or less in any direction)
may be repaired by means of heat fus-
ing in accordance with good commer-
cial practices utilizing sheath grade
compounds.

(s) Preparation for shipment. (1) The
cable must be shipped on reels. The di-
ameter of the drum must be large
enough to prevent damage to the cable
from reeling or unreeling. The reels
must be substantial and so constructed
as to prevent damage to the cable dur-
ing shipment and handling.

(2) The thermal wrap must comply
with the requirements of ANSI/ICEA S-
84-608-1988, paragraph 10.3. When a
thermal reel wrap is supplied, the wrap
must be applied to the reel and must be
suitably secured in place to minimize
thermal exposure to the cable during
storage and shipment. The use of the
thermal reel wrap as a means of reel
protection will be at the option of the
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manufacturer unless specified by the
end user.

(3) The outer end of the cable must be
securely fastened to the reel head so as
to prevent the cable from becoming
loose in transit. The inner end of the
cable must be securely fastened in such
a way as to make it readily available if
required for electrical testing. Spikes,
staples, or other fastening devices
which penetrate the cable jacket must
not be used. The method of fastening
the cable ends must be accepted by
RUS prior to its use.

(4) Each length of cable must be
wound on a separate reel unless other-
wise specified or agreed to by the pur-
chaser.

(5) The arbor hole must admit a spin-
dle 63 millimeters (2.5 inches) in diame-
ter without binding. Steel arbor hole
liners may be used but must be accept-
ed by RUS prior to their use.

(6) Each reel must be plainly marked
to indicate the direction in which it
should be rolled to prevent loosening of
the cable on the reel.

(7) Each reel must be stenciled or la-
beled on either one or both sides with
the information specified in ANSI/
ICEA S-84-608-1988, paragraph 10.4 and
the RUS cable designation:

Cable Designation
BFC
Cable Construction
Pair Count
Conductor Gauge
A = Coated Aluminum Shield
C = Copper Shield
Y = Gopher Resistant Shield
X = Armored, Separate Shield
H = T1 Screened Cable
H1C = T1C Screened Cable
P = Preconnectorized
Example: BFCXH100-22
Buried Filled Cable, Armored (w/separate
shield), T1 Screened Cable, 100 pair, 22 AWG.

(8) When cable manufactured to the
requirements of this section is shipped,
both ends must be equipped with end
caps acceptable to RUS.

(9) When preconnectorized cables are
shipped, the splicing modules must be
protected to prevent damage during
shipment and handling. The protection
method must be acceptable to RUS and
accepted prior to its use.

(10) All cables ordered for use in un-
derground duct applications must be
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equipped with a factory-installed pull-
ing-eye on the outer end in accordance
with ANSI/ICEA S-84-608-1988, para-
graph 10.5.2.

(The information and recordkeeping require-
ments of this section have been approved by
the Office of Management and Budget (OMB)
under the control number 0572-0059)

APPENDIX A TO §1755.390—QUALIFICATION
TEST METHODS

(I) The test procedures described in this ap-
pendix are for qualification of initial designs
and major modification of accepted designs.
Included in (V) of this appendix are sug-
gested formats that may be used in submit-
ting the test results to RUS.

(IT) Sample selection and preparation. (1) All
testing must be performed on lengths re-
moved sequentially from the same 25 pair, 22
gauge jacketed cable. This cable must not
have been exposed to temperatures in excess
of 38 °C since its initial cool down after
sheathing. The lengths specified are min-
imum lengths and if desirable from a labora-
tory testing standpoint longer lengths may
be used.

(a) Length A shall be 10 £0.2 meters (33 0.5
feet) long and must be maintained at 23 +3
°C. One length is required.

(b) Length B shall be 12 +0.2 meters (40 £0.5
feet) long. Prepare the test sample by remov-
ing the jacket, shield or shield/armor and
core wrap for a sufficient distance on both
ends to allow the insulated conductors to be
flared out. Remove sufficient conductor in-
sulation so that appropriate electrical test
connections can be made at both ends. Coil
the sample with a diameter of 15 to 20 times
its sheath diameter. Three lengths are re-
quired.

(c) Length C shall be one meter (3 feet)
long. Four lengths are required.

(d) Length D shall be 300 millimeters (1
foot) long. Four lengths are required.

(e) Length E must be 600 millimeters (2
feet) long. Four lengths are required.

(f) Length F shall be 3 meters (10 feet) long
and must be maintained at 23 #3 °C for the
duration of the test. Two lengths are re-
quired.

(2) Data reference temperature. Unless other-
wise specified, all measurements must be
made at 23 +3 °C.

(III) Environmental tests—(1) Heat aging
test—(a) Test samples. Place one sample each
of lengths B, C, D and E in an oven or envi-
ronmental chamber. The ends of Sample B
must exit from the chamber or oven for elec-
trical tests. Securely seal the oven exit
holes.

(b) Sequence of tests. The samples are to be
subjected to the following tests after condi-
tioning:
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(i) Water Immersion Test outlined in
(ITI)(2) of this appendix;

(ii) Water Penetration Test outlined in
(I1I)(3) of this appendix;

(iii) Insulation Compression Test outlined
in (III)(4) of this appendix; and

(iv) Jacket Slip Strength Test outlined in
(III)(5) of this appendix.

(c) Initial measurements. (i) For Sample B
measure the open circuit capacitance for
each odd numbered pair at 1, 150, and 772
kilohertz, and the attenuation at 150 and 772
kilohertz after conditioning the sample at
the data reference temperature for 24 hours.
Calculate the average and standard deviation
for the data of the 13 pairs on a per Kkilo-
meter or (on a per mile) basis.

(ii) The attenuation at 150 and 772 kilo-
hertz may be calculated from open circuit
admittance (Yoc) and short circuit imped-
ance (Zsc) or may be obtained by direct
measurement of attenuation.

(iii) Record on suggested formats in (V) of
this appendix or on other easily readable for-
mats.

(d) Heat conditioning. (i) Immediately after
completing the initial measurements, condi-
tion the sample for 14 days at a temperature
of 65 £2 °C.

(ii) At the end of this period note any exu-
dation of cable filler. Measure and calculate
the parameters given in (III)(1)(c) of this ap-
pendix. Record on suggested formats in (V)
of this appendix or on other easily readable
formats.

(iii) Cut away and discard a one meter (3
foot) section from each end of length B.

(e) Overall electrical deviation. (i) Calculate
the percent change in all average parameters
between the final parameters after condi-
tioning and the initial parameters in
(IID)(1)(c) of this appendix.

(ii) The stability of the electrical param-
eters after completion of this test must be
within the following prescribed limits:

(A) Capacitance. The average mutual capac-
itance must be within 5 percent of its origi-
nal value;

(B) The change in average mutual capaci-
tance must be less than 5 percent over fre-
quency 1 to 150 kilohertz; and

(C) Attenuation. The 150 and 772 Kkilohertz
attenuation must not have increased by
more than 5 percent over their original val-
ues.

(2) Water immersion electrical test—(a) Test
sample selection. The 10 meter (33 foot) sec-
tion of length B must be tested.

(b) Test sample preparation. Prepare the
sample by removing the jacket, shield or
shield/armor, and core wrap for sufficient
distance to allow one end to be accessed for
test connections. Cut out a series of 6 milli-
meter (0.25 inch) diameter holes along the
test sample, at 30 centimeters (1 foot) inter-
vals progressing successively 90 degrees
around the circumference of the cable. As-
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sure that the cable core is exposed at each
hole by slitting the core wrapper. Place the
prepared sample in a dry vessel which when
filled will maintain a one meter (3 foot) head
of water over 6 meters (20 feet) of uncoiled
cable. Extend and fasten the ends of the
cable so they will be above the water line
and the pairs are rigidly held for the dura-
tion of the test.

(c) Capacitance testing. Measure the initial
values of mutual capacitance of all odd pairs
in each cable at a frequency of 1 kilohertz
before filling the vessel with water. Be sure
the cable shield or shield/armor is grounded
to the test equipment. Fill the vessels until
there is a one meter (3 foot) head of water on
the cables.

(i) Remeasure the mutual capacitance
after the cables have been submerged for 24
hours and again after 30 days.

(ii) Record each sample separately on sug-
gested formats in (V) of this appendix or on
other easily readable formats.

(d) Overall electrical deviation. (i) Calculate
the percent change in all average parameters
between the final parameters after condi-
tioning with the initial parameters in
(II1)(2)(c) of this appendix.

(ii) The average mutual capacitance must
be within 5 percent of its original value.

(3) Water penetration testing. (a) A water-
tight closure must be placed over the jacket
of length C. The closure must not be placed
over the jacket so tightly that the flow of
water through pre-existing voids of air
spaces is restricted. The other end of the
sample must remain open.

(b) Test per Option A or Option B—(i) Op-
tion A. Weigh the sample and closure prior to
testing. Fill the closure with water and place
under a continuous pressure of 10 0.7
kilopascals (1.5 0.1 pounds per square inch
gauge) for one hour. Collect the water leak-
age from the end of the test sample during
the test and weigh to the nearest 0.1 gram.
Immediately after the one hour test, seal the
ends of the cable with a thin layer of grease
and remove all visible water from the clo-
sure, being careful not to remove water that
penetrated into the core during the test. Re-
weigh the sample and determine the weight
of water that penetrated into the core. The
weight of water that penetrated into the
core must not exceed 8 grams.

(ii) Option B. Fill the closure with a 0.2
gram sodium fluorscein per liter water solu-
tion and apply a continuous pressure 10 +0.7
kilopascals (1.5 0.1 pounds per square inch
gauge) for one hour. Catch and weigh any
water that leaks from the end of the cable
during the one hour period. If no water leaks
from the sample, carefully remove the water
from the closure. Then carefully remove the
jacket, shield or shield/armor and core wrap
one at a time, examining with an ultraviolet
light source for water penetration. After re-
moval of the core wrap, carefully dissect the
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core and examine for water penetration
within the core. Where water penetration is
observed, measure the penetration distance.
The distance of water penetration into the
core must not exceed 127 millimeters (5.0
inches).

(4) Insulation compression test—(a) Test Sam-
ple D. Remove jacket, shield or shield/armor,
and core wrap being careful not to damage
the conductor insulation. Remove one pair
from the core and carefully separate, wipe
off core filler, and straighten the insulated
conductors. Retwist the two insulated con-
ductors together under sufficient tension to
form 10 evenly spaced 360 degree twists in a
length of 10 centimeters (4 inches).

(b) Sample testing. Center the mid 50 milli-
meters (2 inches) of the twisted pair between
2 smooth rigid parallel metal plates that are
50 millimeters x 50 millimeters (2 inches x 2
inches). Apply a 1.5 volt direct current po-
tential between the conductors, using a light
or buzzer to indicate electrical contact be-
tween the conductors. Apply a constant load
of 67 newtons (15 pound-force) on the sample
for one minute and monitor for evidence of
contact between the conductors. Record re-
sults on suggested formats in (V) of this ap-
pendix or on other easily readable formats.

(b) Jacket slip strength test—(a) Sample selec-
tion. Test Sample E from (III)(1)(a) of this
appendix.

(b) Sample preparation. Prepare test sample
in accordance with the procedures specified
in ASTM D 4565-90a.

(c) Sample conditioning and testing. Remove
the sample from the tensile tester prior to
testing and condition for one hour at 50 +2
°C. Test immediately in accordance with the
procedures specified in ASTM D 4565-90a. A
minimum jacket slip strength of 67 newtons
(156 pound-force) is required. Record the high-
est load attained.

(6) Humidity exposure. (a) Repeat steps
(ITI)(1)(a) through III)(1)(c)(iii) of this ap-
pendix for separate set of samples B, C, D,
and E which have not been subjected to prior
environmental conditioning.

(b) Immediately after completing the
measurements, expose the test sample to 100
temperature cyclings. Relative humidity
within the chamber must be maintained at
90 +2 percent. One cycle consists of beginning
at a stabilized chamber and test sample tem-
perature of 52 +1 °C, increasing the tempera-
ture to 57 %1 °C, allowing the chamber and
test samples to stabilize at this level, then
dropping the temperature back to 52 £1 °C.

(c) Repeat steps III)(1)(d)(ii) through
(ITII)(5)(c) of this appendix.
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(7)) Temperature cycling. (a) Repeat steps
(III)(1)(a) through (III)(1)(c)(iii) of this ap-
pendix for separate set of samples B, C, D,
and E which have not been subjected to prior
environmental conditioning.

(b) Immediately after completing the
measurements, subject the test sample to
the 10 cycles of temperature between a min-
imum of —40 °C and +60 °C. The test sample
must be held at each temperature extreme
for a minimum of 1 1/2 hours during each
cycle of temperature. The air within the
temperature cycling chamber must be cir-
culated throughout the duration of the cy-
cling.

(c) Repeat steps IID(Q)(d)(i)
(III)(5)(c) of this appendix.

(IV) Control sample—(1) Test samples. A sep-
arate set of lengths A, C, D, E, and F must
have been maintained at 23 +3 °C for at least
48 hours before the testing.

(2) Repeat steps (ITII)(2) through (III)(5)(c)
of this appendix except use length A instead
of length B.

(3) Surge Test. (a) One length of sample F
must be used to measure the breakdown be-
tween conductors while the other length of F
must be used to measure the core to shield
breakdown.

(b) The samples must be capable of with-
standing without damage, a single surge
voltage of 20 kilovolts peak between conduc-
tors, and a 35 kilovolts peak surge voltage
between conductors and the shield or shield/
armor as hereinafter described. The surge
voltage must be developed from a capacitor
discharged through a forming resistor con-
nected in parallel with the dielectric of the
test sample. The surge generator constants
must be such as to produce a surge of 1.5 x 40
microsecond wave shape.

(c) The shape of the generated wave must
be determined at a reduced voltage by con-
necting an oscilloscope across the forming
resistor with the cable sample connected in
parallel with the forming resistor. The ca-
pacitor bank is charged to the test voltage
and then discharged through the forming re-
sistor and test sample. The test sample will
be considered to have passed the test if there
is no distinct change in the wave shape ob-
tained with the initial reduced voltage com-
pared to that obtained after the application
of the test voltage.

(V) The following suggested formats may
be used in submitting the test results to
RUS:

through
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ENVIRONMENTAL CONDITIONING
FREQUENCY 1 KILOHERTZ
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ENVIRONMENTAL CONDITIONING
FREQUENCY 772 KILOHERTZ

Capacitance Capacitance Attenuation
Pair Number nF/km (nanofarad/mile) Palrblglrum- nF/km (nanofarad/mile) | dB/km (decibel/mile)
Initial Final Initial Final Initial Final

1 1
3 3
5 5
7 7
9 9
11 11
13 13
15 15
17 17
19 19
21 21
23 23
25 25
Average X Average X

Overall Percent Difference in Average X Overall Percent Difference in Average X Capaci-

tance: Conductance:
ENVIRONMENTAL CONDITIONING
FREQUENCY 150 KILOHERTZ ENVIRONMENTAL CONDITIONING
WATER IMMERSION TEST (1 KILOHERTZ)
Capacitance Attenuation c -

. apacitance

Pait NUm- | nejkm (nanofaradimile) | dB/km (decibel/mile) P
Pair Number nF/km (nanofarad/mile)
Initial Final Initial Final
Initial 24 Hours Final
1
3 1
5 3
7 5
9 7
11 9
13 11
15 13
17 15
19 17
21 19
23 21
25 23
Average X 25 _
— Average x
Overall Percent Difference in Average x Capaci-

tance: Conductance: Overall Percent Difference in Average x
WATER PENETRATION TEST
Option A Option B
End Leakage grams Weight Gain grams End Leakage grams Penetration mm (in.)
Control.
Heat Age.

Humidity Exposure.

Temperature Cycling.

INSULATION COMPRESSION

JACKET SLIP STRENGTH @ 50 °C

Failures

Control ...
Heat Age

Humidity Exposure ...
Temperature Cycling .

Load in newtons (pound-

Control
Heat Age

Humidity Exposure ..
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JACKET SLIP STRENGTH @ 50 °C—Continued

Load in newtons (pound-

Temperature Cycling .............

FILLER EXUDATION (GRAMS)

Heat Age ......ccoeciiiiciiiiis
Humidity Exposure .
Temperature Cycle

SURGE TEST (KILOVOLTS)

Conductor to Conductor .
Shield to Conductors

[68 FR 29338, May 20, 1993; 58 FR 32749, June
11, 1993; as amended at 60 FR 1711, Jan. 5,
1995]

§§1755.391-1755.396 [Reserved]

§1755.397 RUS performance specifica-
tion for line concentrators.

(a) General. (1) This section covers
general requirements for a line concen-
trator (LC) system. This system shall
operate in accordance with the manu-
facturer’s specifications. Reliability
shall be of prime importance in the de-
sign, manufacture and installation of
the equipment. The equipment shall
automatically provide for:

(i) Terminating subscriber lines at a
location remote from the serving cen-
tral office;

(ii) Concentrating the subscriber
lines over a few transmission and su-
pervisory paths to the serving central
office; and

(iii) Terminating the lines at the cen-
tral office without loss of individual
identity. A subscriber connected to a
line concentrator shall be capable of
having essentially the same services as
a subscriber connected directly to the
central office equipment (COE). Intra-
unit calling among subscribers con-
nected to the concentrator may be pro-
vided, but is not required.

(2) Industry standards, or portions
thereof, referred to in this paragraph
(a) are incorporated by reference by
RUS. This incorporation by reference
was approved by the Director of the
Federal Register in accordance with 5
U.S.C. 552 (a) and 1 CFR part 51. Copies
of these standards are available for in-
spection during normal business hours
at RUS, room 2838, U.S. Department of
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Agriculture, Washington, DC 20250 or
at the Office of the Federal Register,
800 North Capitol Street, NW., suite
700, Washington, DC.

(3) American National Standards In-
stitute (ANSI) standards are available
from ANSI Inc., 11 West 42nd Street,
13th floor, New York, NY 10036, tele-
phone 212-642-4900.

(i) ANSI Standard S1.4-1983, Speci-
fication for Sound Level Meters, in-
cluding Amendment S1.4A-1985.

(ii) [Reserved]

(4) American Society for Testing Ma-
terials (ASTM) are available from 1916
Race Street, Philadelphia, PA 19103,
telephone 215-299-5400.

(i) ASTM  Specification B33-91,
Standard Specifications for Tinned
Soft or Annealed Copper Wire for Elec-
trical Purposes.

(ii) [Reserved]

(5) Bell Communications Research
(Bellcore) standards are available from
Bellcore Customer Service, 8 Corporate
Place, Piscataway, NJ 08854, telephone
1-800-521-2673.

(i) TR-TSY-000008, Issue 2, August
1987, Digital Interface between the SLC
96 Digital Loop Carrier System and a
Local Digital Switch.

(ii) Bell Communications Research
(Bellcore) document TR-TSY-000057,
Issue 1, April 1987, including Revision 1,
November 1988, Functional Criteria for
Digital Loop Carrier Systems.

(iii) Bell Communications Research
(Bellcore) Document TR-NWT-000303,
Issue 2, December 1992, including Revi-
sion 1, December 1993, Integrated Dig-
ital Loop Carrier System Generic Re-
quirements, Objectives, and Interface.

(6) Federal Standard H28, Screw-
Thread Standards for Federal Services,
March 31, 1978, including Change Notice
1, May 28, 1986; Change Notice 2, Janu-
ary 20, 1989; and Change Notice 3,
March 12, 1990. Copies may be obtained
from the General Services Administra-
tion, Specification Section, 490 East
L’Enfant Plaza SW, Washington, DC
20407, telephone 202-755-0325.

(7) IEEE standards are available from
IEEE Service Center, 445 Hoes Lane,
P.O. Box 1331, Piscataway, NJ 08854,
telephone 1-800-521-2673.
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(i) IEEE Standard 455-1985, Standard
Test Procedure for Measuring Longitu-
dinal Balance of Telephone Equipment
Operating in the Voice Band.

(ii) [Reserved]

(8) RUS standards are available from
Publications and Directives Manage-
ment Branch, Administrative Services
Division, Rural Utilities Service, room
0180, South Building, U.S. Department
of Agriculture, Washington, DC 20250—
1500.

(i) RUS Bulletin 345-50, PE-60 (Sept
1979), RUS Specification for Trunk Car-
rier Systems.

(ii) [Reserved]

(b) Types of requirements. (1) Unless
otherwise indicated, the requirements
listed in this section are considered to
be fixed requirements.

(2) The concentrator system shall
communicate with standard T1 digital
transmission format at a minimum be-
tween the concentrator and central of-
fice terminals. Analog conversion func-
tions at remote and central office ter-
minals shall be capable of being elimi-
nated to accommodate end-to-end dig-
ital transmission.

(3) The LC shall operate properly as
an integral part of the telephone net-
work when connected to physical or
carrier derived circuits and central of-
fices meeting RUS specifications and
other generally accepted telecommuni-
cations practices, such as Bellcore doc-
uments TR-NWT-000303, Integrated
Digital Loop Carrier System Generic
Requirements, Objectives and Inter-
face; TR-TSY-000008, Digital Interface
between the SLC 96 Digital Loop Car-
rier System and a Local Digital
Switch; and TR-TSY-000057, Func-
tional Criteria for Digital Loop Carrier
Systems.

(4) For RUS acceptance consideration
of a LLC, the manufacturer must certify
and demonstrate that all requirements
specified in this section are available
and in compliance with this section.

(5) Certain requirements are included
in this section for features which may
not be needed for every application.
Such features are identifiable by the
inclusion in the requirements of some
such phrase as ‘‘when specified by the
owner’’ or ‘‘as specified by the owner.”
In some cases where an optional fea-
ture will not be required by an owner,
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either now or in the future, a system
which does not provide this feature
shall be considered to be in compliance
with the specification for the specific
installation under consideration, but
not in compliance with the entire spec-
ification.

(6) The owner may properly request
bids from any supplier of an RUS ac-
cepted LC whose system provides all
the features which will be required for
a specific installation.

(7) When required by the owner, the
supplier shall state compliance to the
Carrier Serving Area (CSA) require-
ments, as stated in Bell Communica-
tions Research (Bellcore) Standard TR-
TSY-000057, Functional Criteria for
Digital Loop Carrier Systems.

(c) Reliability. (1) The failure rate of
printed circuit boards shall not exceed
an average of 2.0 percent per month of
all equipped cards in all system termi-
nals during the first 3 months after
cutover, and shall not exceed an aver-
age of 1.0 percent per month of all
equipped cards in all system terminals
during the second 3-month period. The
failure rate for the equipment shall be
less than 0.5 percent per month of all
equipped cards in all system terminals
after 6 months. A failure is considered
to be the failure of a component on the
PC board which requires it to be re-
paired or replaced.

(2) The line concentrator terminal
units shall be designed such that there
will be no more than 4 hours of total
outages in 20 years.

(d) System type acceptance tests. Gen-
eral test results will be required on
each system type. Any system provided
in accordance with this section shall be
capable of meeting any requirement in
this section on a spot-check basis.

(e) Features required. The network
control equipment and peripheral
equipment shall be comprised of solid-
state and integrated circuitry compo-
nents as far as practical and in keeping
with the state-of-the-art and econom-
ics of the subject system.

(f) Subscriber lines—(1) General. (i) The
remote LC units shall operate satisfac-
torily with subscriber lines which meet
all of the conditions under the bidder’s
specifications and all the requirements
of this section. This section recognizes
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that the loop limit of the line concen-
trator is dependent upon the trans-
mission facility between the LC cen-
tral office termination and the LC re-
mote unit. When voice frequency (phys-
ical) circuits are used, the loop limit
from the COE to the subscriber shall be
1900 ohms (including the telephone set).
When electronically derived -circuits
(carrier, lightwave, etc.) are used, the
loop limits of the electronic system
will control. The bidder shall identify
the loop limits of the equipment to be
supplied.

(ii) There should be provisions for
such types of lines as ground start,
loop start, regular subscriber, pay sta-
tions, etc.

(2) Dialing. (i) General. The line con-
centrator remote and central office
terminal equipment shall satisfactorily

7 CFR Ch. XVII (1-1-03 Edition)

transmit dialing information when
used with subscriber dials having a
speed of operation between 8 and 12 dial
pulses per second and a break period of
55 to 65% of the total signaling period.

(ii) Subscriber dial interdigital time.
The remote and central office LC
equipment shall permit satisfactory
telecommunications operation when
used with subscriber rotary dial inter-
digital times of 200 milliseconds min-
imum, and pushbutton dialing with 50
milliseconds minimum.

(iii) Subscriber line pushbutton dialing
frequencies. The frequency pairs as-
signed for pushbutton dialing when
provided by the central office shall be
as listed in this paragraph (f)(2)(iii),
with an allowable variation of +1.5 per-
cent:

Low group frequencies (Hz)

High group frequencies (Hz)

1209 | 1336 | 1477 1633

1 2 3 | Spare.
4 5 6 | Spare.
7 8 9 | Spare.
* 0 # | Spare.

(3) Ringing. (i) When LC ringing is
generated at the remote end, it shall be
automatic and intermittent and shall
be cut off from the called line upon re-
moval of the handset at the called sta-
tion during either the ringing or silent
period.

(ii) When ringing generators are pro-
vided in the LC on an ancillary basis,
they shall be accepted or technically
accepted by RUS.

(iii) Where ringing is generated at
the remote end, the ringing system
shall provide sufficient ringing on a
bridged basis over the voltage and tem-
perature limits of this specification
and over subscriber loops within the
limits stated by the manufacturer. The
manufacturer shall state the minimum
number (not less than two) of main sta-
tion ringers that can be used for each
ringing option available.

(g) Traffic. (1)(i) The minimum grade
of service for traffic in the line concen-
trator shall be B=.005 using the Traffic
Table, based on the Erlang Lost-Calls-
Cleared Formula. Required grade of
service, traffic assumptions and cal-
culations for the particular application

being implemented shall be supplied by
the bidder.

(ii) Service to customers served by a
traffic sensitive LC should not be no-
ticeably different than the service to
customers served by the dedicated
physical pairs from the central office
so that uniform grade of service will be
provided to all customers in any class
of service. Reference §1755.522(p)(1)(i),
RUS General Specification for Digital,
Stored Program Controlled Central Of-
fice Equipment.

(2) Traffic and Plant Registers. Traffic
measurements consist of three types—
peg count, usage, and congestion. A peg
count register scores one count per call
attempt per circuit group such as
trunks, digit receivers, senders, etc.
Usage counters measure the traffic
density in networks, trunks and other
circuit groups. Congestion registers
score the number of calls which fail to
find an idle circuit in a trunk group or
to find an idle path through the switch-
ing network when attempting to con-
nect two given end points. These condi-
tions constitute ‘“‘network blocking.”
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(3) When required, traffic data will be
stored in electronic storage registers or
a block of memory consisting of one or
more traffic counters for each item to
be measured. The bidder shall indicate
what registers are to be supplied, their
purpose and the means for displaying
the information locally (or at a remote
location when available).

(h) Transmission requirements. (1) Gen-
eral. Unless otherwise stated, the re-
quirements in paragraphs (h) (2)
through (20) of this section are speci-
fied in terms of analog measurements
made from Main Distributing Frame
(MDF) terminals to MDF terminals ex-
cluding cabling loss.

(2) Telephone transmitter battery sup-
ply. A minimum of 20 milliamperes, dc,
shall be provided for the transmitter of
the telephone set at the subscriber sta-
tion under all loop conditions specified
by the bidder. The telephone set is as-
sumed to have a resistance of 200 ohms.

(3) Impedance—subscriber loops. For
the purpose of this section, the input
impedance of all subscriber loops
served by the equipment is arbitrarily
considered to be 900 ohms in series with
2.16 microfarad capacitor at voice fre-
quencies.

(4) Battery noise. Noise across the re-
mote terminal battery at power panel
distribution bus terminals shall not ex-
ceed 35 dBrnC during the specified busy
hour.

(5) Stability. The long-term allowable
variation in loss through the line con-
centrator system shall be £0.5 dB from
the loss specified by the bidder.
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(6) Return loss. The specified return
loss values are determined by the serv-
ice and type of port at the measuring
end. Two-wire ports are measured at
900 ohms in series with 2.16 micro-
farads, and 4-wire ports are measured
at 600 ohms resistive. When other bal-
ance networks are supplied, test equip-
ment arranged for operation with the
supplied network(s) may be used. The
requirement given shall meet the fol-
lowing cited values on each balance
network available in the system:
Line-to-Line or Line-to-Trunk (2-Wire)

Echo Return Loss (ERL)—18 dB, Minimum
Singing Return Loss (SRL)—Low—15 dB,

Minimum
Singing Return Loss (SRL)—High—18 dB,

Minimum

(7) Longitudinal balance. The min-
imum longitudinal balance, with dc
loop currents between 20 to 70 mA,
shall be 60 dB at all frequencies be-
tween 60 and 2000 Hz, 55 dB at 2700 Hz
and 50 dB at 3400 Hz. The method of
measurement shall be as specified in
the IEEE standard 455, ‘‘Standard Test-
ing Procedure for Measuring Longitu-
dinal Balance of Telephone Equipment
Operating in the Voice Band.” Source
voltage level shall be 10 volts root
mean square (rms) where conversation
battery feed originates at the remote
end.

(8) 60 hz longitudinal current immunity.
The LC 60 Hz longitudinal current im-
munity shall be measured in accord-
ance with Figure 1 of this section.
Under test conditions cited on Figure 1
of this section, the system noise shall
be 23 dBrnC or less as follows:
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Figure 1

7 CFR Ch. XVII (1-1-03 Edition)

Measuring the Effects of Low Frequency Induction

Notes:

T
Transmission Equipment
Test Set Under
Note 1 Test

o R

500 Ohms, 5 watt

@ 30 Vac

1. Wilcom T194C or Equivalent (900 ohm termination, C-message

weighting, hold coil off)

2. SNC Noise Choke 35 W, or equivalent
3. Test at 0.020 Adc and 0.070 Adc

4., 2 %t 0.001 microfarad, 150 Vvdc

9) Steady noise (idle channel at 900
ohm impedance). Steady noise: Measure
on terminated call. Noise measure-
ments shall comply with the following:

Maximum—23 dBrnC0

Average—18 dBrnC0 or Less

3KHz Flat—Less than 35 dBrnO as an Objec-
tive

(10) Impulse noise. LC central office
terminal equipment shall have an im-
pulse noise limit of not more than five
counts exceeding 54 dBrnC0 voice band
weighted in a 5-minute period on six
such measurements made during the
busy hour. A WILCOM T-194C Trans-
mission Test Set, or equivalent, should
be used for the measurements. The
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measurement shall be made by estab-
lishing a normal connection from the
noise counter through the switching
equipment in its off-hook condition to
a quiet termination of 900 ohms imped-
ance. Office battery and signaling cir-
cuit wiring shall be suitably segregated
from voice and carrier circuit wiring,
and frame talking battery filters pro-
vided, if and as required, in order to
meet these impulse noise limits.

(11) Crosstalk coupling. Worst case
equal level crosstalk shall be 65 dB
minimum in the range 200 to 3400 Hz.
This shall be measured between any
two paths through the system by con-
necting a 0 dBm0 level tone to the dis-
turbing pair.

(12) Digital error rate. The digital line
concentrator shall not introduce more
than one error in 108 bits averaged over
a b-minute period, excluding the least
significant bit.

(13) Quanticing distortion. (i) The sys-
tem shall meet the following require-
ments:

Minimum sig-

nal to distor-

tion with C-
message
weighting

Input level (dBmO) 1004 or 1020 Hz

33 dB
.|27dB
22 dB

(ii) Due to possible loss of the least
significant bit on direct digital connec-
tions, a signal to distortion degrada-
tion of up to 2 dB may be allowed
where adequately justified by the bid-
der.

(14) Overload level. The overload level
shall be +3 dBmO.

(15) Gain tracking (linearity) shall
meet the following requirements:

Maximum
Input signal level® gain devi-
ation
+3 to —37 dBmO +0.5 dB
—37 to —50 dBmO +1 dB

11004 Hz reference at 0 dBmO.

(16) Frequency response (loss relative to
1004 Hz) for line-to-line (via trunk
group or intra-link) connections shall
meet the following requirements:

Frequency (Hz)

Loss at 0 dBmO input?®

20 dB Min.2
—-1to+3dB
+1dB

600 to 2400 ....
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Frequency (Hz) Loss at 0 dBmO input?

—1to+3dB

1(—) means less loss and (+) means more loss.
2Transmit End.

(A7) Envelope delay distortion. On any
properly established connection, the
envelope delay distortion shall not ex-
ceed the following limits:

Frequency (Hz) st,\eﬂéggod-s
1000 to 2600 190
800 to 2800 .... 350
600 to 3000 .... 500
400 to 3200 700

(18) Absolute delay. The absolute one-
way delay through the line concen-
trator, excluding delays associated
with the central office switching equip-
ment, shall not exceed 1000 microsec-
onds analog-to-analog measured at 1800
Hz.

(19) Insertion loss. The insertion loss
in both directions of transmission at
1004 Hz shall be included in the inser-
tion loss requirements for the con-
nected COE switch and shall not in-
crease the overall losses through the
combined equipment beyond the values
for the COE alone, when operated
through a direct digital interface. Sys-
tems operated with a (VF) line circuit
interface may introduce up to 3 dB in-
sertion loss. Reference §1755.522(q)(3).

(20) Detailed requirements for direct dig-
ital commnections. (i) This paragraph
(h)(20) covers the detailed requirements
for the provision of interface units
which will permit direct digital con-
nection between the host central office
and line concentrator subscriber termi-
nals over digital facilities. The digital
transmission system shall be compat-
ible with T1 type span lines using a
DS1 interface and other digital inter-
faces that may be specified by the
owner. The RUS specification for the
T1 span line equipment is PE-60. Other
span line techniques may also be used.
Diverse span line routing may be used
when specified by the owner.

(ii) The output of a digital-to-digital
port shall be Pulse Code Modulation
(PCM), encoded in eight-bit words
using the mu-255 encoding law and D3
encoding format, and arranged to
interface with a T1 span line.
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(iii) Signaling shall be by means of
Multifrequency (MF) or Dual Pulsing
(DP) and the system which is inherent
in the A and B bits of the D3 format. In
the case where A and B bits are not
used for signaling or system control,
these bits shall only be used for normal
voice and data transmission.

(iv) When a direct digital interface
between the span line and the host cen-
tral office equipment is to be imple-
mented, the following requirements
shall be met:

(A) The span line shall be terminated
in a central office as a minimum a DS1
(1.544Mb/s) shall be provided;

(B) The digital central office equip-
ment shall be programmed to support
the operation of the digital port with
the line concentrator subscriber ter-
minal;

(C) The line concentrator subscriber
terminal used with a direct digital
interface shall be interchangeable with
the subscriber terminal used with a
central office terminal.

(i) Alarms. The system shall send
alarms for such conditions as blown
fuses, blocked controls, power failure
in the remote terminal, etc., along
with its own status indication and sta-
tus of dry relay contact closures or
solid-state equivalent to the associated
central office alarm circuits. Sufficient
system alarm points shall be provided
from the remote terminal to report
conditions to the central office alarm
system. The alarms shall be trans-
mitted from the remote terminal to
the central office terminal as long as
any part of the connecting link is
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available for this transmission. Fuses
shall be of the alarm and indicator
type, and their rating designated by
numerals or color code on fuse posi-
tions.

(j) Electrical protection—(1) Surge pro-
tection. (i) Adequate electrical protec-
tion of line concentrator equipment
shall be included in the design of the
system. The characteristics and appli-
cation of protection devices must be
such that they enable the line concen-
trator equipment to withstand, with-
out damage or excessive protector
maintenance, the dielectric stresses
and currents that are produced in line-
to-ground and tip-to-ring circuits
through the equipment as a result of
induced or conducted lightning or
power system fault-related surges. All
wire terminals connected to outside
plant wire or cable pairs shall be pro-
tected from voltage and current surges.

(ii) Equipment must pass laboratory
tests, simulating a hostile electrical
environment, before being placed in
the field for the purpose of obtaining
field experience. For acceptance con-
sideration RUS requires manufacturers
to submit recently completed results
(within 90 days of submittal) of data
obtained from the prescribed testing.
Manufacturers are expected to detail
how data and tests were conducted.
There are five basic types of laboratory
tests which must be applied to exposed
terminals in an effort to determine if
the equipment will survive. Figure 2 of
this section, Summary of Electrical
Requirements and Tests, identifies the
tests and their application as follows:
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FIGURE 2.—SUMMARY OF ELECTRICAL REQUIREMENTS AND TESTS

Test

Application criteria

Peak voltage or current

Surge waveshape

Number of applications and
maximum time between

Comments

Current surge ..............
60 Hz current carrying
AC Power service
surge voltage.
Voltage surge .............

Arrester response
delay.

Low impedance paths exposed
to surges.

High or low impedance paths ex-
posed to surges.

AC power service connection ...

High impedance paths exposed
to surges.

Paths protected by arresters,
such as gas tubes, with break-
down dependent on V. rate of
rise.

500A or lesser current (see fig.
4).

10A rms or lesser current (see
fig. 6).

2500V or +3 ¢ clamping V of ar-
rester employed at 10kV/us.

1000V or +3 ¢ dc breakdown of
arrester employed.

+3 ¢ breakdown of arrester em-
ployed at 100V/us of rise.

10x1000 S vvveeveaen.

11 Cycles of 60 Hz
(0.183 Sec.).
1.2x50 PUS ..ooveiiee

10x1000 PS ..cocvevnennene

100V/us rise decay to
Y2 V. in tube’s
delay time.

5 each polarity at 1 minute inter-
vals.
3 each at 1 minute intervals .......

5 each polarity at 1 minute inter-
vals.

5 each polarity at 1 minute inter-
vals.

5 each polarity at 1 minute inter-
vals.

None.
None.

AC arrester, if used, must be re-
moved. Communications line
arresters, if used, remain in
place.

All primary arresters, if used,
must be removed.
All primary arrestors,
must be removed.

if used,

vasn ‘©d1AI9g sl [Ny
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(iii) Hlectrical protection require-
ments for line concentrator equipment
can be summarized briefly as follows:

(A) Current surge tests simulate the
stress to which a relatively low imped-
ance path may be subjected before
main frame protectors break down.
Paths with a 100 Hz impedance of 50
ohms or less shall be subjected to cur-
rent surges, employing a 10x1000 micro-
second waveshape as defined in Figure
3 of this section, Surge Waveshape. For
the purpose of determining this imped-
ance, arresters which are mounted

Figure 3
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within the equipment are to be consid-
ered zero impedance. The crest current
shall not exceed 500A; however, depend-
ing on the impedance of the test speci-
men this value of current may be
lower. The crest current through the
sample, multiplied by the sample’s 100
Hz impedance, shall not exceed 1000 V.
Where sample impedance is less than 2
ohms, peak current shall be limited to
500A as shown in Figure 4 of this sec-
tion, Current Surge Tests. Figures 3
and 4 follow:

Explanation of Surge Waveshape

Voltage

or
Current

Peak |---------veeeeeeo
90%

S50%

10% 1,

U'—Tx—-l

e Te

Surge Waveshape is defined as follows:

Rise Time x Time to Decay to Half Crest Value

(For example,

~ Notes: T1 = Time to determine the rate of rise.
is determined as the slope between 10%

of rise

10 x 1000 us)

The rate

and 90% of peak voltage or current.

T2 = Time to 50% of peak voltage (decay to half

value).
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Figure 4
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Current sSurge Test

350 V gas tube

300 uP Rp

— @V,

——'/‘——‘—@-—/\/\/\/

Z500

Vi, = Not to exceed 1000V
Ve = Charging Voltage
Z100 = Test Specimen Impedance to be measured at 100 Hz.
Rp = Parallel Resistance (Waveshape)
Rg = Series Resistance (Current Limiting)
2100 Rg Rp Vs
o] 5 © 2500
1 4 © 2500
2 3 @ 2500
3 2 © 1670
4 1 © 1250
5 0 © 1000
7.5 0 15 1000
10 (4} 10 1000
15 s} 7.5 1000
20 0 6.7 1000
25 0 6.25 1000
30 0 6 1000
40 [+} 5.7 1000
50 [ 5.5 1000

(B) Sixty Hertz (60 Hz) current car-
rying tests shall be applied to simulate
an ac power fault which is conducted to
the unit over the cable pairs. The test
shall be limited to 10 amperes Root
Mean Square (rms) of 60 Hz ac for a pe-

riod of 11 cycles (0.1835 seconds) and
shall be applied longitudinally from
line to ground.

(C) AC power service surge voltage
tests shall be applied to the power
input terminals of ac powered devices
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to simulate switching surges or light-
ning-induced transients on the ac
power system. The test shall employ a
1.2x50 microsecond waveshape with a
crest voltage of 2500 V. Communica-
tions line protectors may be left in
place for these tests.

(D) Voltage surge tests which simu-
late the voltage stress to which a rel-
atively high impedance path may be
subjected before primary protectors
break down and protect the circuit. To
ensure coordination with the primary
protection while reducing testing to
the minimum, voltage surge tests shall
be conducted at a 1000 volts with pri-
mary arresters removed for devices
protected by carbon blocks, or the +3

Figure S
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sigma dc breakdown voltage of other
primary arresters. Surge waveshape
should be 10x1000 microseconds.

(E) Arrester response delay tests are
designed to stress the equipment in a
manner similar to that caused by the
delayed breakdown of gap type arrest-
ers when subjected to rapidly rising
voltages. Arresters shall be removed
for these tests, the peak surge voltage
shall be the +3 sigma breakdown volt-
age of the arrester in question on a
voltage rising at 100 V per micro-
second, and the time for the surge to
decay to half voltage shall equal at
least the delay time of the tube as ex-
plained in Figure 5 of this section, Ar-
rester Response Delay Time as follows:

Explanation of Arrester Response Delay Time

Striking voltage

de Firing level of tube

T1

Note:

Tp TIME
D=T2-T1

= Delay time of tube

The delay time is that period of time when the potential

across an arrester exceeds its dc firing level.

(iv) Tests shall be conducted in the
following sequence. As not all tests are
required in every application, non-ap-
plicable tests should be omitted:

(A) Current Impulse Test;
(B) Sixty Hertz (60 Hz) Current Car-
rying Tests;
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(C) AC Power Service Impulse Volt-
age Test;

(D) Voltage Impulse Test; and

(E) Arrester Response Delay Time
Test.

(v) A minimum of five applications of
each polarity for the surge tests and
three for the 60 Hz Current Carrying

Figure 6
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Tests are the minimum required. All
tests shall be conducted with not more
than 1 minute between consecutive ap-
plications in each series of three or five
applications to a specific configuration
so that heating effects will be cumu-
lative. See Figure 6 of this section, 60
Hz Current Surge Tests as follows:

60 Hz Current Surge Test

> 100
Rg
Timer
0.183 Sec. > 100
1 is
® &
60 Hz
@0 700V

Tip @ Ring

Z go Hz

MDF GRD

v
Peak) .

- 700 Volts root mean square (rms) (Approximately 1000V

Zgo - Test specimen impedance to be measured at 60 Hz.

Rg
side of line.

- Series Resistance (current limiting) in each
(Source impedance never less

than 50 0 longitudinal.)

260 Hz

Over 50

Rg

140
120
100
100
100
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(vi) Tests shall be applied between
each of the following terminal com-
binations for all line operating condi-
tions:

(A) Line tip to ring;

(B) Line ring to ground;

(C) Line tip to ground; and

(D) Line tip and ring tied together to
ground.

(2) Dielectric strength.(i) Arresters
shall be removed for all dielectric
strength tests.

(ii) Direct current potentials shall be
applied between all line terminals and
the equipment chassis and between
these terminals and grounded equip-
ment housings in all instances where
the circuitry is dc open circuit from
the chassis, or connected to the chassis
through a capacitor. The duration of
all dielectric strength tests shall be at
least 1 second. The applied potential
shall be at a minimum equal to the
plus 3 sigma dc breakdown voltage of
the arrester, provided by the line con-
centrator manufacturer.

(3) Insulation resistance.Following the
dielectric tests, the insulation resist-
ance of the installed electrical circuits
between wires and ground, with the
normal equipment grounds removed,
shall not be less than 10 megohms at
500 volts dc at a temperature of 68 °F
(20 °C) and at a relative humidity of ap-
proximately 50 percent. The measure-
ment shall be made after the meter
stabilizes, unless the requirement is
met sooner. Arresters shall be removed
for these tests.

(4) Self-protection.(i) All components
shall be capable of being continuously
energized at rated voltage without in-
jury. Design precautions must be taken
to prevent damage to other equipment
components when a particular compo-
nent fails.

(ii) Printed circuit boards or similar
equipment employing electronic com-
ponents should be self-protecting
against external grounds applied to the
connector terminals. Board compo-
nents and coatings applied to finished
products shall be of such material or so
treated that they will not support com-
bustion.

(iii) Every precaution shall be taken
to protect electrostatically sensitive
components from damage during han-
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dling. This shall include written in-
structions and recommendations.

(k) Miscellaneous—(1)  Interconnect
wire.All interconnect wire shall be of
soft annealed tinned copper wire meet-
ing the requirements of ASTM Speci-
fication B33-91 and of suitable cross-
section to provide safe current car-
rying capacity and mechanical
strength. The insulation of installed
wire, connected to its equipment and
frames, shall be capable of with-
standing the same insulation resist-
ance and dielectric strength require-
ments as given in paragraphs (j)(2) and
(j)(3) of this section at a temperature of
120°F (49°C), and a relative humidity of
90 percent.

(2) Wire wrapped terminals.These ter-
minals are preferred and where used
shall be of a material suitable for wire
wrapping. The connections to them
shall be made with a wire wrapping
tool with the following minimum num-
ber of successive non-overlapping turns
of bare tinned copper wire in contact
with each terminal:

(1) 6 turns of 30 gauge;

(ii) 6 turns of 26 gauge;

(iii) 6 turns of 24 gauge; or

(iv) 5 turns of 22 gauge.

(38) Protection against corrosion. All
metal parts of equipment frames, dis-
tributing frames, cable supporting
framework and other exposed metal
parts shall be constructed of corrosion
resistant materials or materials plated
or painted to render them adequately
corrosion resistant.

(4) Screws and bolts. Screw threads for
all threaded securing devices shall be
of American National Standard form in
accordance with Federal Standard H28,
unless exceptions are granted to the
manufacturer of the switching equip-
ment. All bolts, nuts, screws, and wash-
ers shall be of nickel-copper alloy,
steel, brass or bronze.

(5) Environmental requirements. (i) The
bidder shall specify the environmental
conditions necessary for safe storage
and satisfactory operation of the equip-
ment being bid. If requested, the bidder
shall assist the owner in planning how
to provide the necessary environment
for the equipment.

(ii) To the extent practicable, the fol-
lowing temperature range objectives
shall be met:
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(A) For equipment mounted in cen-
tral office and subscriber buildings, the
carrier equipment shall operate satis-
factory within an ambient temperature
range of 32 °F to 120 °F (0 °C to 49 °C)
and at 80 percent relative humidity be-
tween 50 °F and 100 °F (10 °C and 38 °C);
and

(B) Equipment mounted outdoors in
normal operation (with cabinet doors
closed) shall operate satisfactorily
within an ambient temperature range
(external to cabinet) of —40 °F to 140 °F
(—40 °C to 60 °C) and at 95 percent rel-
ative humidity between 50 °F to 100 °F
(10 °C to 38 °C). As an alternative to the
(60 °C) requirement, a maximum ambi-
ent temperature of 120 °F (49 °C) with
equipment (cabinet) exposed to direct
sunlight may be substituted.

(6) Stenciling. Equipment units and
terminal jacks shall be adequately des-
ignated and numbered. They shall be
stenciled so that identification of
equipment units and leads for testing
or traffic analysis can be made without
unnecessary reference to prints or de-
scriptive literature.

(7 Quantity of equipment bays. Con-
sistent with system arrangements and
ease of maintenance, space shall be
provided on the floor plan for an or-
derly layout of future equipment bays.
Readily accessible terminals will be
provided for connection to interbay
and frame cables to future bays. All ca-
bles, interbay and intrabay (excluding
power), if technically feasible, shall be
terminated at both ends by connectors.

(8) Radio and television interference.
Measures shall be employed by the bid-
ders to limit the radiation of radio fre-
quencies generated by the equipment
so as not to interfere with radio, tele-
vision receivers, or other sensitive
equipment.

(9) Housing. (i) When housed in a
building supplied by the owner, a com-
plete floor plan including ceiling
height, floor loading, power outlets,
cable entrances, equipment entry and
travel, type of construction, and other
pertinent information shall be sup-
plied.

(ii) In order to limit corrosion, all
metal parts of the housing and mount-
ing frames shall be constructed of suit-
able corrosion resistant materials or
materials protectively coated to render
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them adequately resistant to corrosion
under the climatic and atmospheric
conditions existing in the area in
which the housing is to be installed.

(10) Distributing frame. (i) The line
concentrator terminal equipment lo-
cated at the central office shall be pro-
tected by the central office main dis-
tribution frame. The bidder may supply
additional protection capability as ap-
propriate. All protection devices (new
or existing) shall be arranged to oper-
ate in a coordinated manner to protect
equipment, limit surge currents, and
protect personnel.

(ii) The distributing frame shall pro-
vide terminals for terminating all in-
coming cable pairs. Arresters shall be
provided for all incoming cable pairs,
or for a smaller number of pairs if spec-
ified.

(iii) The current carrying capacity of
each arrester and its associated mount-
ing shall coordinate with a #22 gauge
copper conductor without causing a
self-sustaining fire or permanently
damaging other arrester positions.
Where all cable pairs entering the
housing are #24 gauge or finer, the ar-
resters and mountings need only co-
ordinate with #24 gauge cable conduc-
tors.

(iv) Remote terminal protectors may
be mounted and arranged so that out-
side cable pairs may be terminated on
the left or bottom side of protectors
(when facing the vertical side of the
MDF) or on the back surface of the pro-
tectors. Means for easy identification
of pairs shall be provided.

(v) Protectors shall have a ‘‘dead
front” (either insulated or grounded)
where live metal parts are not readily
accessible.

(vi) Protectors shall be provided with
an accessible terminal of each incom-
ing conductor which is suitable for the
attachment of a temporary test lead.
They shall also be constructed so that
auxiliary test fixtures may be applied
to open and test the subscriber’s cir-
cuit in either direction. Terminals
shall be suitable for wire wrapped con-
nections or connectorized.

(vii) If specified, each protector
group shall be furnished with a factory
assembled tip cable for splicing to the
outside cable; the tip cable shall be 20
feet (6.1 m) in length, unless otherwise
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specified. Tip cable used shall be RUS
accepted.

(viii) Protector makes and types used
shall be RUS accepted.

(1) Power equipment—(1) General.
When specified, batteries and charging
equipment shall be supplied for the re-
mote terminal of the line concentrator.

(2) Operating voltage. (i) The nominal
operating voltage of the central office
and remote terminal shall be 48 volts
dc, provided by a battery with the posi-
tive side tied to system ground.

(i) Where equipment is dc powered,
it must operate satisfactorily over a
range of 50 volts +6 volts dc.

(iii) Where equipment is ac powered,
it must operate satisfactorily over a
range of 120+10 volts or 220+10 volts ac.

(3) Batteries. (i) Unless otherwise
specified by the owner, sealed batteries
shall be supplied for the remote line
concentrator terminal.

(ii) The batteries shall have an am-
pere hour load capacity of no less than
8 busy hours. When an emergency ac
supply source is available, the battery
reserve may be reduced to 3 busy
hours.

(iii) The batteries shall be sealed
when they are mounted in the cabinet
with the concentrator equipment.

(iv) When specified by the owner, bat-
tery heaters shall be supplied in a bid-
der-furnished housing.

(4) Charging equipment. (i) One charg-
er capable of carrying the full dc power
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load of the remote terminal shall be
supplied unless otherwise specified by
the owner.

(ii) Charging shall be on a full float
basis. The rectifiers shall be of the full
wave, self-regulating, constant voltage,
solid-state type and shall be capable of
being turned on and off manually.

(iii) When charging batteries, the
voltage at the battery terminals shall
be adjustable and shall be set at the
value recommended for the particular
battery being charged, provided it is
not above the maximum operating
voltage of the central office switching
equipment. The voltage shall not vary
more than #0.02 volt dc per cell be-
tween 10% load and 100% load. Between
3% and 10% load, the output voltage
shall not vary more than +0.04 volt dc
per cell. Beyond full load current the
output voltage shall drop sharply. The
above output voltage shall be main-
tained with input line voltage vari-
ations of plus or minus 10 percent. Pro-
vision shall be made to manually
change the output voltage of the rec-
tifier to 2.25 volts per cell to provide an
equalization charge on the battery.

(iv) The charger noise, when meas-
ured with a suitable noise measuring
set and under the rated battery capaci-
tance and load conditions, shall not ex-
ceed 22 dBrnC. See Figure 7 of this sec-
tion, Charger Noise Test as follows:
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Figure 7
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Charger Noise Test

Note (1)
from the measurement.

+o——o
Battery Transmission
Cherger —_— R Test Set
Under N

Teat Wilcom T194C

(or Equivalent)
L
—@ — @
Observe polarity of

electrolytic capacitor

Set Function Switch
in "Noise Metallic
Bridging” Position

The manufacturer may elect to eliminate the capacitor C

Capacitance C in uF = 30,000 uF per ampere-hour per

cell. For example,

25 cells at 100 ampere-hour would

be equivalent to a capacitance of:

(30,000 x 100)/25

= 120,000 uF

(2) The value of the resistive load R is determined by the
nominal battery voltage in volts divided by the full

load rating in amperes.

For example, for a 48 volt

battery and a full load current of 24 amperes, the
load resistance R is 48/24 = 2 ohms of appropriate
power handling capacity.

(v) The charging equipment shall be
provided with a means for indicating a
failure of charging current whether due
to ac power failure, an internal failure
in the charger, or to other -cir-
cumstances which might cause the out-
put voltage of the charger to drop
below the battery voltage. Where a
supplementary constant current charg-
er is used, an alarm shall be provided
to indicate a failure of the charger.

(vi) Audible noise developed by the
charging equipment shall be kept to a
minimum. Acoustic noise resulting
from operation of the rectifier shall be
expressed in terms of dB indicated on a
sound level meter conforming to Amer-
ican National Standards Institute S1.4,
and shall not exceed 65 dB (A-
weighting) measured at any point 5
feet (1.5m) from any vertical surface of
the rectifier.
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(vii) The charging equipment shall be
designed so that neither the charger
nor the central office equipment is sub-
ject to damage in case the battery cir-
cuit is opened for any value of load
within the normal limits.

(5) Power panel. (i) Battery and charg-
er control switches, dc voltmeters, dc
ammeters, fuses and circuit breakers,
supervisory and timer circuits shall be
provided as required. Portable or panel
mounted frequency meters or
voltmeters shall be provided as speci-
fied by the owner.

(ii) Power panels, cabinets and
shelves, and associated wiring shall be
designed initially to handle the line
concentrator terminal when it reaches
its ultimate capacity as specified by
the owner.

(iii) The power panel shall be of the
‘“‘dead front” type.

(6) Ringing equipment. The ringing
system shall provide sufficient ringing
on a bridged basis over the voltage and
temperature limits of this section and
over subscriber drops within the limits
stated by the bidder. The ringing sys-
tem shall be without operational prob-
lems such as bell tapping during dial-
ing. The bidder shall state the min-
imum number (not less than two) of
main station ringers that can be used
for each ringing option available.

() Interrupter equipment. The inter-
rupter may be an integral part of the
system or may be part of the associ-
ated central office equipment con-
nected to the line concentrator central
office terminal.

(8) Special systems. Manufacturers of
LC systems that operate by extending
ringing current from the central office
shall state their required input ringing
(voltage and frequency) and the limita-
tions on the connected subscriber loop.

(m) Fusing requirements—(1) Gen-
eral.(i) The equipment shall be com-
pletely wired and equipped with fuses,
trouble signals, and all associated
equipment for the wire capacity of the
frames or cabinets provided.

(ii) Design precautions shall be taken
to prevent the possibility of equipment
damage arising from the insertion of
an electronic package into the wrong
connector or the removal of a package
from any connector or improper inser-
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tion of the correct card in its con-
nector.

(2) Fuses. Fuses and circuit breakers
shall be of an alarm and indicator type,
except where the fuse or breaker loca-
tion is indicated on the alarm printout.
Their rating shall be designated by nu-
merals or color codes on the fuse or the

panel.
(n) Trouble location and test—(1)
Equipment. (i) Trouble indications in

the system may be displayed in the
form of lights on the equipment units
or printed circuit boards.

(ii) When required, a jack or other
connector shall be provided to connect
a fault or trouble recorder (printer or
display).

(2) Maintenance system. (i) The main-
tenance system shall monitor and
maintain the system operation without
interruption of call processing except
for major failures.

(ii) The maintenance system shall be
arranged to provide the ability to de-
termine trouble to an individual card,
functional group of cards, or other
equipment unit.

(0) Spare parts. Lists of spare parts
and maintenance tools as rec-
ommended by the bidder shall be pro-
vided. The cost of such tools and spare
parts shall be indicated and shall not
be included in the base price.

(p) Drawings and printed material. (1)
The bidder shall supply instructional
material for each line concentrator
system involved at the time of delivery
of the equipment. It is not the intent of
this section to require system docu-
mentation necessary for the repair of
individual circuit boards.

(2) Three complete sets of legible
drawings shall be provided for each
central office to be accessed. Each set
shall include all of the following:

(i) Drawings of major equipment
items such as frames, with the location
of major component items of equip-
ment shown therein;

(ii) Wiring diagrams indicating the
specific method of wiring used on each
item of equipment and interconnection
wiring between items of equipment;

(iii) Maintenace drawings covering
each equipment item that contains re-
placeable parts, appropriately identi-
fying each part by name and part num-
ber; and
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(iv) Job drawings including all draw-
ings that are individual to the par-
ticular line concentrator involved such
as mainframe, power equipment, etc.

(3) The following information shall
also be furnished:

(i) A complete index of required
drawings;

(ii) An explanation of electrical prin-
ciples of operation of overall concen-
trator system;

(iii) A list of tests which can be made
with each piece of test equipment fur-
nished and an explanation of the meth-
od of making each test;

(iv) A sample of each form rec-
ommended for use in keeping records;

(v) The criteria for analyzing results
of tests and determining appropriate
corrective action;

(vi) A set of general notes on meth-
ods of isolating equipment faults to
specific printed circuit cards in the
equipment;

(vii) A list of typical troubles which
might be encountered, together with
general indications as to probable loca-
tion of each trouble; and

(viii) All special line concentrator
system grounding requirements.

(4) When installation is to be done by
the bidder a complete set of drawings
shall be provided by the owner, such as
floor plans, lighting, grounding and ac
power access.

(q) [Installation and acceptance—(1)
General. Paragraphs (q)(2)(i) through
(@)(3)(xxi) of this section covers the
general requirements for the installa-
tion of line concentrator equipment by
the bidder, and outlines the general
conditions to be met by the owner in
connection with such installation
work. The responsibilities apply in
both the central office installation and
remote terminal installations, unless
otherwise noted.

(2) Responsibilities
owner shall:

(i) Allow the bidder and its employ-
ees free access to the premises and fa-
cilities at all hours during the progress
of the installation;

(i1) Provide access to the remote site
and any other site for development
work needed during the installation;

(iii) Take such action as necessary to
ensure that the premises are dry and
free from dust and in such condition as

of owner. The
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not to be hazardous to the installation
personnel or the material to be in-
stalled (not required when remote ter-
minal is not installed in a building);

(iv) Provide heat or air conditioning
when required and general illumination
in rooms in which work is to be per-
formed or materials stored;

(v) Provide suitable openings in
buildings to allow material to be
placed in position (not required when a
remote terminal is not installed in a
building);

(vi) Provide the necessary conduit
and commercial and dc-ac inverter out-
put power to the locations shown on
the approved floor plan drawings;

(vii) Provide 110 volts a.c., 60 Hz com-
mercial power equipped with a sec-
ondary arrester and a reasonable num-
ber of outlets for test, maintenance
and installation equipment;

(viii) Provide suitable openings or
channels and ducts for cables and con-
ductors from floor to floor and from
room to room;

(ix) Provide suitable ground leads, as
designated by the bidder (not required
when remote terminal is not installed
in a building);

(x) Provide the necessary wiring, cen-
tral office ground and commercial
power service, with a secondary ar-
rester, to the location of an exterior re-
mote terminal installation based on
the voltage and load requirements fur-
nished voltage and load requirements
furnished by the bidder;

(xi) Test at the owners expense all
lines and trunks for continuity, leak-
age and loop resistance and ensure that
all lines and trunks are suitable for op-
eration with the central office and re-
mote terminal equipment specified;

(xii) Make alterations and repairs to
buildings necessary for proper installa-
tion of material, except to repair dam-
age for which the bidder or its employ-
ees are responsible;

(xiii) Connect outside cable pairs on
the distributing frame (those con-
nected to protectors);

(xiv) Furnish all line, class of service
assignment, and party line assignment
information to permit bidder to pro-
gram the data base memory within a
reasonable time prior to final testing;

(xv) Release for the bidder’s use, as
soon as possible, such portions of the
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existing plant as are necessary for the
proper completion of such tests as re-
quire coordination with existing facili-
ties including facilities for T1 span
lines with properly installed repeaters
between the central office and the re-
mote terminal installations;

(xvi) Make prompt inspections as it
deems necessary when notified by the
bidder that the equipment, or any part
thereof, is ready for acceptance;

(xvii) Provide adequate fire protec-
tion apparatus at the remote terminal,
including one or more fire extin-
guishers or fire extinguishing systems
of the gaseous type, that has low tox-
icity and effect on equipment;

(xviii) Provide necessary access ports
for cable, if underfloor cabling is se-
lected;

(xix) Install equipment and accessory
plant devices mounted external to the
central office building and external to
the repeater and other outside
housings including filters, repeater
housings, splicing of repeater cable
stubs, externally mounted protective
devices and other such accessory de-
vices in accordance with written in-
structions provided by the bidder; and

(xx) Make all cross connections (at
the MDF or Intermediate Distribution
Frame IDF) between the physical
trunk or carrier equipment and the
central office equipment unless other-
wise specified in appendix A of this sec-
tion.

(3) Responsibilities of bidder. The bid-
der shall:

(i) Allow the owner and its represent-
atives access to all parts of the build-
ing at all times;

(ii) Obtain the owner’s permission be-
fore proceeding with any work necessi-
tating cutting into or through any part
of the building structure such as gird-
ers, beams, concrete or tile floors, par-
titions or ceilings (does not apply to
the installation of lag screws, expan-
sion bolts, and similar devices used for
fastening equipment to floors, col-
umns, walls, and ceilings);

(iii) Be responsible for and repair all
damage to the building due to careless-
ness of the bidder’s workforce, exercise
reasonable care to avoid any damage to
the owner’s switching equipment or
other property, and report to the owner
any damage to the building which may
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exist or may occur during its occu-
pancy of the building;

(iv) Consult with the owner before
cutting into or through any part of the
building structure in all cases where
the fireproofing or moisture proofing
may be impaired;

(v) Take necessary steps to ensure
that all fire fighting apparatus is ac-
cessible at all times and all flammable
materials are kept in suitable places
outside the building;

(vi) Not use gasoline, benzene, alco-
hol, naphtha, carbon tetrachloride or
turpentine for cleaning any part of the
equipment;

(vii) Be responsible for delivering the
CO and remote terminal equipment to
the sites where they will be needed;

(viii) Install the equipment in ac-
cordance with the specifications for the
line concentrator;

(ix) Have all leads brought out to ter-
minal blocks on the MDF (or IDF if
stated in appendix A of this section)
and have all terminal blocks identified
and permanently labeled;

(x) Use separate shielded type leads
grounded at one end only unless other-
wise specified by the owner or bidder or
tip cables meeting RUS cable crosstalk
requirements for carrier frequencies in-
side the central office;

(xi) Group the cables to separate car-
rier frequency, voice frequency, sig-
naling, and power leads;

(xii) Make the necessary power and
ground connections (location as shown
in appendix A of this section) to the
purchaser’s power terminals and
ground bus unless otherwise stated in
appendix A of this section (ground wire
shall be 6 AWG unless otherwise stat-
ed);

(xiii) Place the battery in service in
compliance with the recommendations
of the battery manufacturer;

(xiv) Make final charger adjustments
using the manufacturer’s recommended
procedure;

(xv) Run all jumpers, except line and
trunk jumpers (those connected to pro-
tectors) unless otherwise specified in
appendix A of this section;

(xvi) Establish and update all data
base memories with subscriber infor-
mation as supplied by the owner until
an agreed turnover time;
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(xvii) Give the owner notice of com-
pletion of the installation at least one
week prior to completion;

(xviii) Permit the owner or its rep-
resentative to conduct tests and in-
spections after installation has been
completed in order that the owner may
be assured the requirements for instal-
lation are met;

(xix) Allow access, before turnover,
by the owner or its representative,
upon request, to the test equipment
which is to be turned over as a part of
the delivered equipment, to permit the
checking of the circuit features which
are being tested and to permit the
checking of the amount of connected
equipment to which the test circuits
have access;

(xx) Notify the owner promptly of the
completion of work of the central of-
fice terminals, remote terminals or
such portions thereof as are ready for
inspection; and

(xxi) Correct promptly all defects for
which the bidder is responsible.

(4) Information to be furnished by bid-
der. The bidder shall accompany its bid
with the following information:

(i) Two copies of the equipment list
and the traffic calculations from which
the quantities in the equipment list are
determined;

(ii) Two copies of the traffic tables
from which the quantities are deter-
mined, if other than the Erlang B traf-
fic tables;

(iii) A block diagram of the line con-
centrator and associated maintenance
equipment will be provided;

(iv) A prescribed method and criteria
for acceptance of the completed line
concentrator which will be subject to
review;

(v) This special grounding require-
ments including the recommended con-
figuration, suggested equipment and
installation methods to be used to ac-
complish them;

(vi) The special handling and equip-
ment requirements to avoid damage re-
sulting from the discharge of static
electricity (see paragraph (j)(4)(iii) of
this section) or mechanical damage
during transit installation and testing;

(vii) The location of technical assist-
ance service, its availability and condi-
tions for owner use and charges for the
service by the bidder; and
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(viii) The identification of the sub-
scriber loop limits available beyond
the line concentrator.

(5) Installation requirements. (i) All
work shall be done in a neat,
workmanlike manner. Equipment

frames or cabinets shall be correctly
located, carefully aligned, anchored,
and firmly braced. Cables shall be care-
fully laid with sufficient radius of cur-
vature and protected at corners and
bends to ensure against damage from
handling or vibration. Exterior cabinet
installations for remote terminals
shall be made in a permanent, eye-
pleasing manner.

(ii) All multiple and associated wir-
ing shall be continuous, free from
crosses, reverses, and grounds and shall
be correctly wired at all points.

(iii) An inspection shall be made by
the owner or its representatives prior
to performing operational and perform-
ance tests on the equipment, but after
all installing operations which might
disturb apparatus adjustments have
been completed. The inspection shall
be of such character and extent as to
disclose with reasonable certainty any
unsatisfactory condition of apparatus
or equipment. During these inspec-
tions, or inspections for apparatus ad-
justments, or wire connections, or in
testing of equipment, a sufficiently de-
tailed examination shall be made
throughout the portion of the equip-
ment within which such condition is
observed, or is likely to occur, to dis-
close the full extent of its existence,
where any of the following conditions
are observed:

(A) Apparatus or equipment units
failing to compare in quantity and type
to that specified for the installation;

(B) Apparatus or equipment units
damaged or incomplete;

(C) Apparatus or equipment affected
by rust, corrosion or marred finish; and

(D) Other adverse conditions result-
ing from failure to meet generally ac-
cepted standards of good workmanship.

(6) Operational tests. (i) Operational
tests shall be performed on all circuits
and circuit components to ensure their
proper functioning in accordance with
appropriate explanation of the oper-
ation of the circuit.
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(ii) All equipment shall be tested to
ensure proper operation with all com-
ponents connected in all possible com-
binations and each line shall be tested
for proper ring, ring trip and super-
vision.

(iii) All fuses shall be verified for
continuity and correct rating. Alarm
indication shall be demonstrated for
each equipped fuse position. An already
failed fuse compatible with the fuse po-
sition may be used.

(iv) Bach alarm or signal circuit
shall be checked for correct operation.

(v) A sufficient quantity of locally
originating and incoming calls shall be
made to demonstrate the function of
the 1line concentrator including all
equipped transmission paths. When
intra-link calling is supplied, all intra-
link transmission paths shall be dem-
onstrated.

(T) Acceptance tests and data required.
(i) Data shall be supplied to the owner
by the bidder in writing as a part of the
final documents in closing out the con-
tract as follows:

(A) A detailed cross connect drawing
of alarm to power board, central office
battery to physical trunks or carrier
system, wiring options used in termi-
nals, channels, filters, repeaters, etc.,
marked in the owner’s copy of the
equipment manual or supplied sepa-
rately;

(B) The measured central office sup-
ply voltages applied to the equipment
terminals or repeaters at the time the
jack and test point readings are made
and ac supply voltages where equip-
ment is powered from commercial ac
sources;

(C) A list of all instruments, includ-
ing accessories, by manufacturer and
type number, used to obtain the data;
and

(D) The measurements at all jack or
test points recommended by the manu-
facturer, including carrier frequency
level measurements at all carrier ter-
minals and repeaters where utilized.

(ii) Data in the form of a checklist or
other notations shall be supplied show-
ing the results of the operational tests.

(iii) The bidder shall furnish to the
owner a record of the battery cell or
multicell unit voltages measured at
the completion of the installation of
the switching system before it is placed
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in commercial service. This is not re-
quired at a site where the owner fur-
nishes dc power.

(8) Joint inspection requirements. (i)
The bidder shall notify the owner in
writing at least one week before the
date the complete system will be ready
for inspection and tests. A joint inspec-
tion shall be made by the bidder and
the owner (or owner’s engineer) to de-
termine that the equipment installa-
tion is acceptable. The inspection shall
include physical inspection, a review of
acceptance test data, operational tests,
and sample measurements.

(A) The owner shall review the ac-
ceptance test data and compare it to
the requirements of this section.

(B) Sample measurements shall be
made on all systems installed under
this contract. Test methods should fol-
low procedures described in paragraph
(2)(5) of this section.

(C) A check shall be made of meas-
ured test point and jack readings for
compliance with the manufacturer’s
specifications. This applies also to
channels, terminals, carrier frequency
repefault locating circuits.

(ii) In the event that the measured
data or operational tests show that
equipment fails to meet the require-
ments quirements of this section, the
deficiencies are to be resolved as set
forth in Article II of the 397 Special
Equipment Contract. (Copies are avail-
able from RUS, room 0174, U.S. Depart-
ment of Agriculture, Washington, DC
20250-1500.) The reports of the bidder
and the owner shall be detailed as to
deficiencies, causes, corrective action
necessary, corrective action to be
taken, completion time, etc.

(The information and recordkeeping require-
ments of this section have been approved by
the Office of Management and Budget (OMB)
under the control number 0572-0059.)

APPENDIX A TO §1755.397—SPECIFICATION FOR
LINE CONCENTRATOR DETAILED EQUIPMENT
REQUIREMENTS

(INFORMATION TO BE SUPPLIED BY OWNER)

Telephone Company (Owner)

Name:
Location:

Number of LLC’s Required:
Line Concentrator Locations:
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Central

No. of Lines Office

Location

1. General

1.1 Notwithstanding the bidder’s equip-
ment lists, the equipment and materials fur-
nished by the bidder must meet the require-
ments of paragraphs (a) through (p) of this
section, and this appendix A.

1.2 Paragraph (a) through (p) of this sec-
tion cover the minimum general require-
ments for line concentrator equipment.

1.3 Paragraph (q) of this section covers
the requirements for installation, inspection
and testing when such service is included as
part of the contract.

1.4 This appendix A covers the technical
data for application engineering and detailed
equipment requirements insofar as they can
be established by the owner. This appendix A
shall be filled in by the owner.

1.5 Appendix B of this section covers de-
tailed information on the line concentrator
equipment, information on system reli-
ability and traffic capacity as proposed by
the bidder. Appendix B of this section is to
be filled in by the bidder and must be pre-
sented with the bid.

Office Name
(By Location)
LC Designation
2. Number of Subscriber Lines

Wired

Equipped only

Single-Party
Pay Station (Type:
Other (Describe: )

Total

3. Loop Resistance

3.1 Number of non-pay station lines hav-
ing a loop resistance, including the tele-
phone set as follows:

3.1.1 For physical trunks between the re-
mote and the office units, the loop resistance
is to include the resistance of the trunk.

No. of lines

1000 ohms (Semi-Postpay) .........ccccccoveerrrernne.

When physical trunks are used, these re-
sistances include that of the facility between
the CO and the remote.

3.1.3 Range extension equipment,
quired, is to be provided:

By Bidder
By Owner
(Quantity and Type)

if re-

4. Traffic Data

4.1 Average combined originating and ter-
minating hundred call seconds (CCS) per line
in the busy hour:

CCS/Line. (Assume originating & ter-
minating equal.)

4.2 Percent Intra-Calling

4.3 Total Busy Hour Calls

5. TYPE or RINGING
5.1 Frequency No. 1. 2. 3. 4.

Frequency (Hz) .......ccccce.e.
Max. No. of Phones/Freq. ..

5.2 Minimum ringing generator capacity to
be supplied shall be sufficient to serve
lines (each frequency).

6. Central Office Equipment Interface

6.1 COE will be:
6.1.1 COE Manufacturer

Type
Year
Generic
6.1.2 See digital central office spec-
ification for the switchboard at

6.2 Interface will be:

6.2.1 Line Circuit(s)
6.2.2 Direct Digital Interface
6.2.3 Other (Describe)

6.3 Mounting rack for line concentrator
furnished by:

Bidder

No. of lines

1200-1900 ohms ...
1901-3200 ohms
3201-4500 ohms ...

3.1.2 Number of pay station lines having a
loop resistance, excluding the telephone set,
greater than:

No. of lines

1200 ohms (Prepay)

Owner

(Specify width and height of rack available)
(Width) (Height)
6.4 Equipment to be installed in existing
building:
Yes (Attach detailed plan)
No

7. Transmission Facilities

7.1 Transmission facilities between the
central office and remote terminals shall be:
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7.1.1 Type:
VF Carrier Derived Circuits
Digital Span Line (DS1)
Other

(Attach a layout of the transmission facili-
ties between the central office and the
remote terminals describing trans-
mission and signaling parameters, rout-
ing and resistance where applicable.)

7.1.2 Utilizes physical plant

Cable Pairs (Existing/New)
Other

NoTE: Unless otherwise stated, physical
plant will be supplied by the owner.

7.1.3 Terminal equipment for trans-
mission facility to be supplied by:
Owner
Bidder
7.1.3.1 Carrier e/w voice terminations
Yes No

Manufacturer and type o o
Central office voice terminations Equipped
, Wired Only
7.1.3.2 Digital span line (DS1) supplied by
Owner
Bidder

Manufacturer and Type - -
7.1.3.3 Number of repeaters (per span line)

7.1.3.4 Diverse (alternate) span line rout-
ing required

Yes (Describe in Item 11) No
7.1.3.5 Span line terminations only
Yes No

7.1.3.6 Span line power required (CO and
Remote Terminals) Yes No

7.1.3.7 Physical facility between CO and
remote Loop Resistance ohms,
Length meters

8. Power Equipment Requirements

8.1 Central Office Terminal
8.1.1 Owner-furnished —48 volt dc power
Yes No

8.1.2 Other (Describe)

8.1.3 Standby power is available
Yes No

8.2 Remote Terminal

8.2.1 Owner-furnished —-48 vdc power
Yes No

8.2.2 Bidder-furnished power supply
Yes No

8.2.3 AC power available at site:
110 vac, 60 Hz, single-phase
Other (Describe in Item 11)

8.2.4 A battery reserve of busy

hours shall be provided for this line concen-
trator terminal when it reaches lines
at the traffic rates specified.

7 CFR Ch. XVII (1-1-03 Edition)

Batteries supplied shall be:
Lead Calcium

Stabilized Electrolyte
Sealed Lead Acid

Other (Describe in item 11)
Standby power is
Yes ~ No

8.2.6 available

9. Remote Terminal
9.1 Mounting

9.1.1 Outside Housing (To be fur-
nished by bidder)
9.1.2 Concrete Slab to be fur-

nished by owner (Bidder to supply construc-
tion details after award.)

9.1.3 Manhole, environmentally
controlled (Describe in Item 11)

9.14 Pedestal Mounting

9.1.5 Pole Mounting (Owner-fur-
nished installed pole)

9.1.6 Prefab Building (Owner-fur-
nished site)

9.2 Equipment is to be installed in an ex-
isting building.

Yes No

(Attach detailed plan.)

9.3 Other (Describe)

10. Alternates
11. Explanatory Notes

APPENDIX B TO §1755.397—SPECIFICATION FOR
LINE CONCENTRATORS DETAILED REQUIRE-
MENTS; BIDDER SUPPLIED INFORMATION

Telephone Company (Owner)

Name:

Location:

Line Concentrator Equipment Locations

Central Office Terminal:

Remote Terminal:

1. General

1.1 The equipment and materials fur-
nished by the bidder must meet the require-
ments of paragraphs (a) through (p) of this
section.

1.2 Paragraph (a) through (p) of this sec-
tion cover the minimum general require-
ments for line concentrator equipment.

1.3 Paragraph (q) of this section covers re-
quirements for installation, inspection and
testing when such service is included as part
of the contract.

1.4 Appendix A of this section covers the
technical data for application engineering
and detailed equipment requirements insofar
as they can be established by the owner. Ap-
pendix A of this section is to be filled in by
the owner.

1.5 This appendix B covers detailed infor-
mation on the line concentrator equipment,
information as to system reliability and

482



Rural Utilities Service, USDA

traffic capacity as proposed by the bidder.
This appendix B shall be filled in by the bid-
der and must be presented with the bid.

2. Performance Objectives

2.1 Reliability (See paragraph (c) of this
section)

2.2 Busy Hour Load Capacity and Traffic
Delay (See Paragraph (g) of this section)

3. Equipment Quantities Dependent on
System Design

3.1 Transmission Facilities between the
Central Office and Remote Terminals

Quantity
wired only

Quantity

Type equipped

4. Power Requirements
4.1 Central Office Terminal

Voltage
Current Drain (Amps) Normal

, Peak

Fuse Qty , Size , Type

Heat Dissipation (BTU/Hr.)

4.2 Remote Terminal
AC or DC
Voltage )
Current Drain (Amps) Normal

, Peak

Fuse Qty , Size , Type

Heat Dissipation (BTU/Hr.)

Power required for heating or cooling
equipment in remote bidder-furnished hous-
ing

5. Temperature and Humidity Limitations

5.1 Temperature

Central of-

*
fice Remote

Maximum °F ( °C)
Minimum °F ( °C)

§1755.401
5.2 Relative Humidity
Cer}}(rzzl of- Remote*
Maximum
Minimum

*Show conditions outside bidder-furnished housing.

6. Explanatory Notes
[60 FR 44729, Aug. 29, 1995]
§§1755.398-1755.399 [Reserved]

§1755.400 RUS standard for accept-
ance tests and measurements of
telecommunications plant.

Sections 1755.400 through 1755.407
cover the requirements for acceptance
tests and measurements on installed
copper and fiber optic telecommuni-
cations plant and equipment.

[62 FR 23960, May 2, 1997]

§1755.401 Scope.

(a) Acceptance tests outlined in
§§1755.400 through 1755.407 are applica-
ble to plant constructed by contract or
force account. This testing standard
provides for the following:

(1) Specific types of tests or measure-
ments for the different types of tele-
communications plant and equipment;

(2) The method of measurement and
types of measuring equipment;

(3) The expected results and toler-
ances permitted to meet the acceptable
standards and objectives;

(4) Suggested formats for recording
the results of the measurements and
tests; and

(5) Some probable causes of non-
conformance and methods for correc-
tive action, where possible.

(b) Alternative methods of measure-
ments that provide suitable alternative
results shall be permitted with the con-
currence of the Rural Utilities Service
(RUS).

(c) For the purpose of this testing
standard, a ‘‘measurement’’ shall be
defined as an evaluation where quan-
titative data is obtained (e.g., resist-
ance in ohms, structural return loss in
decibels (dB), etc.) and a ‘‘test’ shall
be defined as an evaluation where no
quantitative data is obtained (e.g., a
check mark indicating conformance is
usually the result of the test).
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(d) The sequence of tests and meas-
urements described in this standard
have been prepared as a guide. Vari-
ations from the sequence may be nec-
essary on an individual application
basis.

(e) There is some overlap in the
methods of testing shown; also, the ex-
tent of each phase of testing may vary
on an individual basis. The borrower
shall determine the overall plan of
testing, the need and extent of testing,
and the responsibility for each phase of
testing.

[62 FR 23960, May 2, 1997]
§1755.402 Ground resistance measure-
ments.

(a) The resistance of the central of-
fice (CO) and the remote switching ter-

7 CFR Ch. XVII (1-1-03 Edition)

minal (RST) ground shall be measured
before and after it has been bonded to
the master ground bar (MGB) where it
is connected to the building electric
service ground.

(b) The ground resistance of elec-
tronic equipment such as span line re-
peaters, carrier terminal equipment,
concentrators, etc. shall be measured.

(c) Method of measurement. The con-
nection of test equipment for the
ground resistance measurement shall
be as shown in Figure 1. Refer to RUS
Bulletin 1751F-802, ‘‘Electrical Protec-
tion Grounding Fundamentals,” for a
comprehensive discussion of ground re-
sistance measurements.

(d) Test equipment. The test equip-
ment for making this measurement is
shown in Figure 1 as follows:

484



Rural Utilities Service, USDA

§1755.402

FIGURE 1
GROUND RESISTANCE MEASUREMENT(D, (@

O

|-— Ground Resistance
Tester®

Ground Connection
Being Tested

Notes:

Auxiliary or
Reference
Grounds

@ Measurement procedure for COs, RSTs, and electronic equipment housings aopproximately

10 ft by 10 ft (3 m by 3m) or smaller shall be as follows:
between the CO ground {C;) being tested oand Co = 100 ft (30.5 m).

The minimum distance
Take several

measurements moving P, from 50 ft to 75 ft (15.2 m to 23 m) away from CO ground
C,. Resistance should initially rise then level off and then start rising again. The
value to record for CO ground resistance is the value where it levels off which usually
should occur with Py at 62 % of the distance between the CO ground and Cj.

@ Measurement procedure for COs, RSTs, and electronic equipment housings larger than
10 ft by 10 ft (3 m by 3 m) shall be in accordance with the test equipment
manufacturer’s instructions.

Dynatel Research-Vibroground, General Radio—Megger Bridge,
Associate Research—Megohm Meter or equivalent.

(e) Applicable results. (1) For the CO (2) For electronic equipment, the

and RST, the resistance after the bond
has been made to the MGB electric
service ground shall not exceed 5 ohms.
Where the measured ground resistance
exceeds b ohms, the borrower shall de-
termine what additional grounding, if
any, shall be provided.

ground resistance shall not exceed 25
ohms. Where the measured ground re-
sistance exceeds 25 ohms, the borrower
shall determine  what additional
grounding, if any, shall be provided.
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(3) When ground resistance measure-
ments exceed the ground resistance re-
quirements of paragraphs (e)(1) and
(e)(2) of this section, refer to RUS Bul-
letin 17561F-802, ‘‘Electrical Protection
Grounding Fundamentals,” for sug-
gested methods of reducing the ground
resistance.

(f) Data record. Results of the CO and
RST ground resistance measurements
shall be recorded. A suggested format
similar to Format I, Outside Plant Ac-
ceptance Tests—Subscriber Loops, in
§1755.407 or a format specified in the
applicable construction contract may
be used. Results of the electronic
equipment ground resistance measure-
ments shall be recorded. A suggested
format similar to Format II, Outside
Plant Acceptance Tests—Trunk Cir-
cuits, in §1755.407 or a format specified
in the applicable construction contract
may be used. Data showing approxi-
mate moisture content of the soil at
the time of measurement, the tempera-
ture, the type of soil and a description
of the test equipment used shall also be
included.

(g) Probable causes for monconform-
ance. Refer to RUS Bulletin 1751F-802,
‘“Electrical Protection Grounding Fun-
damentals,” and Telecommunications
Engineering and Construction Manual
(TE&CM) Section 810, ‘‘Electrical Pro-
tection of Electronic Analog and Dig-
ital Central Office Equipment,” for
possible causes of nonconformance and
suggested methods for corrective ac-
tion.

[62 FR 23960, May 2, 1997]

§1755.403 Copper cable telecommuni-
cations plant measurements.

(a) Shield or shield/armor continuity. (1)

Tests and measurements shall be made

to ensure that cable shields or shield/

7 CFR Ch. XVII (1-1-03 Edition)

armors are electrically continuous.
There are two areas of concern. The
first is shield or shield/armor bonding
within a pedestal or splice and the sec-
ond is shield or shield/armor continuity
between pedestals or splices.

(2) Measurement techniques outlined
here for verification of shield or shield/
armor continuity are applicable to bur-
ied cable plant. Measurements of shield
continuity between splices in aerial
cable plant should be made prior to
completion of splicing. Conclusive re-
sults cannot be obtained on aerial
plant after all bonds have been com-
pleted to the supporting strand, multi-
grounded neutral, etc.

(38) Method of measurement. (i) The
shield or shield/armor resistance meas-
urements shall be made between ped-
estals or splices using either a Wheat-
stone bridge or a volt-ohm meter. For
loaded plant, measurements shall be
made on cable lengths that do not ex-
ceed one load section. For nonloaded
plant, measurements shall be made on
cable lengths that do not exceed 5,000
feet (ft) (1,524 meters (m)). All bonding
wires shall be removed from the bond-
ing lugs at the far end of the cable sec-
tion to be measured. The step-by-step
measurement procedure shall be as
shown in Figure 2.

(ii) Cable shield or shield/armor con-
tinuity within pedestals or splices shall
be measured with a cable shield splice
continuity test set. The step-by-step
measurement procedure outlined in the
manufacturer’s operating instructions
for the specific test equipment being
used shall be followed.

(4) Test equipment. (i) The test equip-
ment for measuring cable shield or
shield/armor resistance between ped-
estals or splices is shown in Figure 2 as
follows:
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FIGURE 2
SHIELD OR SHIELD/ARMOR RESISTANCE MEASUREMENT
STEP 1
Short and connect _SETTINGS ON TEST SET
I T T e armer . Set "RES.-VAR-MUR" Key to "RES".

| BY . Set "RVM=GA-HIL" Switch to "RVM".

. Set "INT-BA-EXT" Switch to "INT".
. Connect Pair to Terminals X; and X
as shown.
PROCEDURE
E. Null galvanometer by operating
"MULTIPLY BY" and "DECADE" dials of
Cable Shield bridge. Use lowest sensitivity ronge.
or Shield/Armor F. Multiply "DECADE" reading in ohms by
"MULTIPLY BY" ratio to obtain value of
the Loop Resistance (Ry). Record this
value.

Cabie Pair

oO@®>»

Wheatstone Bridge (Leeds & Northrup 5430A or equivalent)

FMULTPLY ) —Short STEP 2
B SETTINGS ON TEST SET

A. Set Keys and Switches as in STEP 1,
A through C, above.

B. Connect Shorted Pair and Shield to
Terminals X; and X3 as shown.

PROCEDURE

Cable Pair

DECADE

DiAL C. Null galvanometer as in STEP 1, E, above.
Cable Shield . . .
. D. Obtain value of Resistance (Ry) os in
e or Shield/Armor STEP 1, F, above.

STEP 3
COMPUTE THE SHIELD OR SHIELD/ARMOR RESISTANCE (Rs)

Rs=Ro— 4~

(ii) A cable shield splice continuity ©per kilometer (km) for cable diameters
tester shall be used to measure shield and types of shielding materials are
or shield/armor continuity within ped- given in Table 1 (English Units) and

estals or splices. Table 2 (Metric Units), respectively as
(5) Applicable results. (i) The shield or follows:
shield/armor resistance per 1000 ft and

TABLE 1—SHIELD RESISTANCE @ 68 °F (20 °C) CABLE DIAMETERS VERSUS SHIELD TYPES

[English Units]
Nominal resistance ohm/1000 ft.
Outside diameter inches (in.)
A B Cc D E F
0.40-0.49 ... 0.77 1.54 1.65 1.96 2.30 551
0.50-0.59 0.64 1.28 1.37 1.63 1.91 4.58
0.60-0.69 0.51 1.03 1.10 1.31 1.53 3.67
0.70-0.79 ... 0.44 0.88 094 | i, 1.31 3.14
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TABLE 1—SHIELD RESISTANCE @ 68 °F (20 °C) CABLE DIAMETERS VERSUS SHIELD TYPES—
Continued
[English Units]

Nominal resistance ohm/1000 ft.
Outside diameter inches (in.)
A B (] D E F
0.80-0.89 .. 0.38 0.77 0.82 1.14 2.74
0.90-0.99 .. 0.35 0.69 0.74 1.03 2.47
1.00-1.09 .. 0.31 0.62 0.66 0.92 2.20
1.10-1.19 .. 0.28 0.56 0.60 0.84 2.00
1.20-1.29 .. 0.26 0.51 0.55 0.77 1.84
1.30-1.39 .. 0.24 0.48 0.51 0.71 1.70
1.40-1.49 .. 0.22 0.44 0.47 0.65 1.57
1.50-1.59 .. 0.21 0.41 0.44 0.61 1.47
1.60-1.69 .. 0.19 0.38 0.41 0.57 1.37
1.70-1.79 .. 0.18 0.37 0.39 0.54 1.30
1.80-1.89 .. 0.17 0.35 0.37 0.51 1.24
1.90-1.99 .. 0.16 0.33 0.35 0.49 117
2.00-2.09 .. 0.15 0.31 0.33 0.46 1.10
2.10-2.19 .. 0.15 0.29 0.31 0.43 1.03
2.20-2.29 .. 0.14 0.28 0.30 0.42 1.00
2.30-2.39 .. 0.14 0.27 0.29 0.40 0.97
2.40-2.49 .. 0.13 0.25 0.27 0.38 0.90
2.50-2.59 .. 0.12 0.24 0.26 0.36 0.87
2.60-2.69 .. 0.12 0.23 0.25 0.35 0.83
2.70-2.79 .. 0.11 0.22 0.24 0.33 0.80
2.80-2.89 .. 0.11 0.22 0.24 0.33 0.80
2.90-2.99 .. 0.11 0.22 0.23 0.32 0.77
3.00-3.09 .. 0.10 0.21 0.22 0.31 0.73
3.10-3.19 .. 0.10 0.20 0.21 0.29 0.70
3.20-3.29 .. 0.10 0.20 0.21 0.29 0.70
3.30-3.39 .. 0.09 0.19 0.20 0.28 0.67
3.40-3.49 .. 0.09 0.18 0.19 0.26 0.63
3.50-3.59 .. 0.09 0.18 0.19 0.26 0.63
3.60-3.69 .. 0.08 0.17 0.18 0.25 0.60
3.70-3.79 .. 0.08 0.17 0.18 0.25 0.60
3.80-3.89 .. 0.08 0.16 0.17 0.24 0.57
3.90-3.99 .. 0.08 0.16 0.17 0.24 0.57
4.00-4.99 .. 0.07 0.15 0.16 0.22 0.53

Where: Column A-10 mil Copper shield.

Column B—5 mil Copper shield.

Column C—8 mil Coated Aluminum and 8 mil Coated Aluminum/6 mil Coated Steel shields.
Column D—7 mil Alloy 194 shield.

Column E—6 mil Alloy 194 and 6 mil Copper Clad Stainless Steel shields.

Column F—5 mil Copper Clad Stainless Steel and 5 mil Copper Clad Alloy Steel shields.

TABLE 2.—SHIELD RESISTANCE @ 68 °F (20 °C) CABLE DIAMETERS VERSUS SHIELD TYPES
[Metric Units]

Nominal Resistance ohm/km
Outside diameter millimeters (mm)
A B C D E F
10.2—125 ... 2.53 5.05 541 6.43 7.55 18.08
12.7—15.0 . 2.10 4.20 4.49 5.35 6.27 15.03
15.2—175 . 1.67 3.38 3.61 4.30 5.02 12.04
17.8—20.1 .... 1.44 2.89 3.08 | e 4.30 10.30
20.3—226 .... 1.25 2.53 2.69 3.74 8.99
22.9—25.1. 1.15 2.26 2.43 3.38 8.10
25.4—27.7 . 1.02 2.03 2.16 3.02 7.22
27.9—30.2 ... 0.92 1.84 1.97 2.76 6.56
30.5—32.8 ... 0.85 1.67 1.80 253 6.04
33.0—35.3 . 0.79 1.57 1.67 2.33 5.58
35.6—37.8 . 0.72 1.44 1.54 213 5.15
38.1—404 ... 0.69 1.34 1.44 2.00 4.82
40.6—42.9 .... 0.62 1.25 1.34 1.87 4.49
43.2—45.5 . 0.59 1.21 1.28 1.77 4.26
45.7—48.0 . 0.56 1.15 1.21 1.67 4.07
48.3—50.5 .... 0.52 1.08 1.15 1.61 3.84
50.8—53.1 ... 0.49 1.02 1.08 151 3.61
53.3—55.6 . 0.49 0.95 1.02 1.41 3.38
55.9—58.2 . 0.46 0.92 0.98 1.38 3.28
58.4—60.7 . 0.46 0.89 0.95 131 3.18
61.0—63.2 .... 0.43 0.82 0.89 1.25 2.95
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TABLE 2.—SHIELD RESISTANCE @ 68 °F (20 °C) CABLE DIAMETERS VERSUS SHIELD TYPES—
Continued
[Metric Units]

Nominal Resistance ohm/km
Outside diameter millimeters (mm)
A C D E F
63.5—65.8 .. 0.39 0.79 0.85 1.18 2.85
66.0—68.3 .. 0.39 0.75 0.82 1.15 2.72
68.6—70.9 .. 0.36 0.72 0.79 1.08 2.62
71.1—73.4 .. 0.36 0.72 0.79 1.08 2.62
73.7—75.9 .. 0.36 0.72 0.75 1.05 2.53
76.2—78.5 .. 0.33 0.69 0.72 1.02 2.39
78.7—81.0 .. 0.33 0.66 0.69 0.95 2.30
81.3—83.6 .. 0.33 0.66 0.69 0.95 2.30
83.6—86.1 .. 0.29 0.62 0.66 0.92 2.20
86.4—88.6 .. 0.29 0.59 0.62 0.85 2.07
88.9—91.2 .. 0.29 0.59 0.62 0.85 2.07
91.4—93.7 .. 0.26 0.56 0.59 0.82 1.97
94.0—96.3 .. 0.26 0.56 0.59 0.82 1.97
96.5—98.8 .. 0.26 0.52 0.56 0.79 1.87
99.1—101.3 0.26 0.52 0.56 0.79 1.87
101.6—103.9 .. 0.23 0.49 0.52 0.72 1.74

Where: Column A—10 mil Copper shield.
Column B—5 mil Copper shield.

Column C—8 mil Coated Aluminum and 8 mil Coated Aluminum/6 mil Coated Steel shields.

Column D—7 mil Alloy 194 shield.

Column E—6 mil Alloy 194 and 6 mil Copper Clad Stainless Steel shields.
Column F—5 mil Copper Clad Stainless Steel and 5 mil Copper Clad Alloy Steel shields.

(ii) All values of shield and shield/
armor resistance provided in Tables 1
and 2 in (a)(5)(i) of this section are con-
sidered approximations. If the meas-
ured value corrected to 68 °F (20 °C) is
within #30 percent (%) of the value
shown in Table 1 or 2, the shield and
shield/armor shall be assumed to be
continuous.

(iii) To correct the measured shield
resistance to the reference tempera-
ture of 68 °F (20 °C) use the following
formulae:

Res=Rt/[1+A(t—68)] for English Units
Roo=Rt/[1+A(t—20)] for Metric Units

Where:

Res=Shield resistance corrected to 68 °F in
ohms.

Ryo=Shield resistance corrected to 20 °C in
ohms.

Ri=Shield resistance at measurement tem-
perature in ohms.

A=Temperature coefficient of the shield
tape.

t=Measurement temperature in °F or ( °C).

(iv) The temperature coefficients (A)
for the shield tapes to be used in the
formulae referenced in paragraph
(a)(b)(iii) of this section are as follows:

(A) 5 and 10 mil copper = 0.0021 for
English units and 0.0039 for Metric
units;

(B) 8 mil coated aluminum and 8 mil
coated aluminum/6 mil coated steel =
0.0022 for English units and 0.0040 for
Metric units;

(C) 5 mil copper clad stainless steel
and 5 mil copper clad alloy steel =
0.0024 for English units and 0.0044 for
Metric units;

(D) 6 mil copper clad stainless steel =
0.0019 for English units and 0.0035 for
Metric units; and

(E) 6 and 7 mil alloy 194 = 0.0013 for
English units and 0.0024 for Metric
units.

(v) When utilizing shield continuity
testers to measure shield and shield/
armor continuity within pedestals or
splices, refer to the manufacturer’s
published information covering the
specific test equipment to be used and
for anticipated results.

(6) Data record.Measurement data
from shield continuity tests shall be
recorded together with anticipated
Table 1 or 2 values (see paragraph
(a)(b)(1) of this section) in an appro-
priate format to permit comparison.
The recorded data shall include specific
location, cable size, cable type, type of
shield or shield/armor, if known, etc.

(7T) Probable causes for mnonconform-
ance.Among probable causes for non-
conformance are broken or damaged
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shields or shield/armors, bad bonding
harnesses, poorly connected bonding
clamps, loose bonding lugs, etc.

(b) Conductor continuity.After place-
ment of all cable and wire plant has
been completed and joined together in
continuous lengths, tests shall be made
to ascertain that all pairs are free from
grounds, shorts, crosses, and opens, ex-
cept for those pairs indicated as being
defective by the cable manufacturer.
The tests for grounds, shorts, crosses,
and opens are not separate tests, but
are inherent in other acceptance tests
discussed in this section. The test for
grounds, shorts, and crosses is inherent
when conductor insulation resistance
measurements are conducted per para-
graph (c) of this section, while tests for
opens are inherent when tests are con-
ducted for loop resistance, insertion
loss, noise, or return loss measure-
ments, per paragraphs (d), (e), or (f) of
this section. The borrower shall make
certain that all defective pairs are cor-
rected, except those noted as defective
by the cable manufacturer in accord-
ance with the marking provisions of
the applicable cable and wire specifica-
tions. All defective pairs that are not
corrected shall be reported in writing
with details of the corrective measures
attempted.

(c) Dc insulation resistance (IR) meas-
urement. (1) IR measurements shall be

7 CFR Ch. XVII (1-1-03 Edition)

made on completed lengths of insu-
lated cable and wire plant.

(2) Method of measurement. (i) The IR
measurement shall be made between
each conductor and all other conduc-
tors, sheath, shield and/or shield/
armor, and/or support wire electrically
connected together and to the main
distributing frame (MDF) ground. The
measurement shall be made from the
central office with the entire length of
the cable under test and, where used
with all protectors and load coils con-
nected. For COs containing solid state
arresters, the solid state arresters shall
be removed before making the IR
measurements. Field mounted voice
frequency repeaters, where used, may
be left connected for the IR test but all
carrier frequency equipment, including
carrier repeaters and terminals, shall
be disconnected. Pairs used to feed
power remote from the CO shall have
the power disconnected and the tip and
ring conductors shall be opened before
making IR tests. All conductors shall
be opened at the far end of the cable
being measured.

(ii) IR tests are normally made from
the MDF with all CO equipment discon-
nected at the MDF, but this test may
be made on new cables at field loca-
tions before they are spliced to existing
cables. The method of measurement
shall be as shown in Figure 3 as fol-
lows:
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FIGURE 3
DC INSULATION RESISTANCE MEASUREMENT

Single conductor
under test

Cable Shield or Shield/Armor —J

All conductors open

and clear at end of section
(On—hook telephone sets may
be connected at far—end)

H__]—— MDF Ground

Insulation Resistance Tester@,@,@

L— All other conductors and
shield or shield/armor
connected together and
grounded at MDF

Notes:

@ For hand cranked or battery operated Insulation Resistance Testers, the output
voltage should not exceed 500 volts dc.

@For dc bridge type Megohmmeters, the voltage applied to the conductors under
test should not exceed 250 volts dc when using instruments having odjustable

test voltage levels.

(3)Biddle CO.~Model BM 200, Associate Research—Model 263,
General Radio—1864 Megohm Meter, or equivalent.

Repeat test for each conductor in cable.

(iii) If the IR of the conductor cannot
be measured because of breakdown of
lightning arresters by the test voltage,
the arrester units shall be removed and
the conductor IR retested. If the IR
then meets the minimum require-
ments, the conductor will be consid-
ered satisfactory. Immediately fol-

lowing the IR tests, all arrester units
which have been removed shall be re-
installed.

(3) Test equipment. (i) IR measure-
ments shall be made with either an in-
sulation resistance test set or a direct
current (dc) bridge type megohmmeter.
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(ii) The IR test set shall have an out-
put voltage not to exceed 500 volts dc
and shall be of the hand cranked or
battery operated type.

(iii) The dc bridge type megohm-
meter, which may be alternating cur-
rent (ac) powered, shall have scales and
multiplier which make it possible to
accurately read IR from 1 megohm to 1
gigohm. The voltage applied to the
conductors under test shall not exceed
¢260 volts dc¢”’ when using an instru-
ment having adjustable test voltage
levels. This will help to prevent break-
down of lightning arresters.

(4) Applicable results. (i) For all new
insulated cable or wire facilities, the
expected IR levels are normally greater
than 1,000 to 2,000 megohm-mile (1,609
to 3,218 megohm-km). A value of 500
megohm-mile (805 megohm-km) at 68
°F (20 °C) shall be the minimum accept-
able value of IR. IR varies inversely
with the length and the temperature.

(ii) The megohm-mile (megohm-km)
value for a conductor may be computed
by multiplying the actual scale reading
in megohms on the test set by the
length in miles (km) of the conductor
under test.

(iii) The objective insulation resist-
ance may be determined by dividing 500
by the length in miles (805 by the
length in km) of the cable or wire con-
ductor being tested. The resulting
value shall be the minimum acceptable
meter scale reading in megohms.

(iv) Due to the differences between
various insulating materials and filling
compounds used in manufacturing
cable or wire, it is impractical to pro-
vide simple factors to predict the mag-
nitude of variation in insulation resist-
ance due to temperature. The variation
can, however, be substantial for wide
excursions in temperature from the
ambient temperature of 68 °F (20 °C).

(v) Borrowers should be certain that
tip and ring IR measurements of each
pair are approximately the same. Bor-
rowers should also be certain that IR
measurements are similar for cable or
wire sections of similar length and
cable or wire type. If some pairs meas-
ure significantly lower, borrowers
should attempt to improve these pairs
in accordance with cable manufactur-
er’s recommendations.
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NOTE: Only the megohm-mile (megohm-
km) requirement shall be cause for rejection,
not individual measurement differences.

(5) Data record. The measurement data
shall be recorded. Suggested formats
similar to Format I, Outside Plant Ac-
ceptance Tests—Subscriber Loops, or
Format II, Outside Plant Acceptance
Tests—Trunk Circuits, in §1755.407 or
formats specified in the applicable con-
struction contract may be used.

(6) Probable causes for mnonconform-
ance.(i) When an IR measurement is
below 500 megohm-mile (805 megohm-
km), the cable or wire temperature at
the time of testing must then be taken
into consideration. If this temperature
is well above 68 °F (20 °C), the measure-
ment shall be disregarded and the cable
or wire shall be remeasured at a time
when the temperature is approximately
68 °F (20 °C). If the result is then 500
megohm-mile (805 megohm-km) or
greater, the cable or wire shall be con-
sidered satisfactory.

(ii) Should the cable or wire fail to
meet the 500 megohm-mile (805
megohm-km) requirement when the
temperature is known to be approxi-
mately 68 °F (20 °C) there is not yet jus-
tification for rejection of the cable or
wire. Protectors, lightning arresters,
etc., may be a source of low insulation
resistance. These devices shall be re-
moved from the cable or wire and the
cable or wire IR measurement shall be
repeated. If the result is acceptable,
the cable or wire shall be considered
acceptable. The removed devices which
caused the low insulation resistance
value shall be identified and replaced,
if found defective.

(iii) When the cable or wire alone is
still found to be below the 500 megohm-
mile (805 megohm-km) requirement
after completing the steps in paragraph
(c)(6)(i) and/or paragraph (c)(6)(ii) of
this section, the test shall be repeated
to measure the cable or wire in sec-
tions to isolate the piece(s) of cable or
wire responsible. The cable or wire sec-
tion(s) that is found to be below the 500
megohm-mile (805 megohm-km) re-
quirement shall be either repaired in
accordance with the cable or wire man-
ufacturer’s recommended procedure or
shall be replaced as directed by the
borrower.
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(d) Dc loop resistance and dc resistance
unbalance measurement.(1) When speci-
fied by the borrower, dc loop resistance
and dc resistance unbalance measure-
ments shall be made on all cable pairs
used as trunk circuits. The dc loop re-
sistance and dc resistance unbalance
measurements shall be made between
CO locations. Measurements shall in-
clude all components of the cable path.

(2) Dc loop resistance and dc resist-
ance unbalance measurements shall be
made on all cable pairs used as sub-
scriber loop circuits when:

(i) Specified by the borrower;

(ii) A large number of long loops ter-
minate at one location (similar to
trunk circuits); or

(iii) Circuit balance is less than 60 dB
when computed from noise measure-

§1755.403

ments as described in paragraph (e) of
this section.

(3) Dc resistance unbalance is con-
trolled to the maximum possible de-
gree by the cable specification. Allow-
able random unbalance is specified be-
tween tip and ring conductors within
each reel. Further random patterns
should occur when the cable conductor
size changes. Cable meeting the unbal-
ance requirements of the cable speci-
fication may under some conditions re-
sult in unacceptable noise levels as dis-
cussed in paragraph (d)(6)(iii) of this
section.

(4) Method of measurement. The meth-
od of measurement shall be as detailed
in Figures 4 and 5.

(5) Test equipment. The test equip-
ment is shown in Figures 4 and 5 as fol-
lows:
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FIGURE 4
DC LOOP RESISTANCE MEASUREMENT

{=-—— Wheatstone Bridge
(Leeds & Northrup 5430A
or equivalent)

|
|
|
I
| Cable Pair Under Test
|

|
XZ | Line Terminals With CO Equipment
| Disconnected
I
|
[
DECADE | Short & Ground
| at Far—End
DIAL |
|
|
| 1
b e d —_
Tl T PROCEDURE
1. Set "RES.—VAR-MUR" Key to "RES". 1. Null galvanometer by operating
2. Set "RVM—GA—HIL" Switch to "RVM". "MULTIPLY 8Y" and "DECADE" dials of
3. Set "INT-BA—EXT" Switch to "INT". bridge. Use lowest sensitivity range.
4. Connect Pair to Terminals X; and X
as shown. 2. Multiply "DECADE" reading in ohms by

"MULTIPLY BY" ratio to obtain value of
the Loop Resistance.
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FIGURE 5

DC LOOP RESISTANCE

BY

DECADE
DIAL

—::-<——Externol Ground

. Connect Terminals Xy & % as shown.

. Set "RES.—VAR—-MUR" Key to "VAR".
. "MULTIPLY BY" Switch to 1/1.

Set "RVM—GA-HIL" Switch to "RVM".
. Set "INT-BA—EXT" Switch to "INT".

(S FNY P

(6) Applicable results. (i) The measured
dc loop resistance shall be within +5%
of the calculated dc loop resistance
when corrected for temperature.

(ii) The calculated dc loop resistance
is computed as follows:

UNBALANCE MEASUREMENT

|-=——— Wheatstone Bridge
(Leeds & Northrup 5430A
or equivalent)

|
|
|
|
: Cable Pair Under Test
|

Line Terminals With CO Equipment
Disconnected

Short & Ground
at Far—End

PROCEDURE

Null galvanometer by operating
"MULTIPLY BY" and "DECADE" dials of
bridge.

1.
Use lowest sensitivity range.

2. If continuously varying 1, 10, or 100 ohm
switches from 1 to 999 ohms produces
a deflection consistently to the left on
the galvanometer, reverse the conductors
of the cable pair under test to the
Xy & ¥ terminals of the bridge.

3. Vary 1, 10, or 100 ohm switches again
until deflection approaches zero. Read
"DECADE” dial for Resistance Unbalance
in ohms,

(A) Multiply the length of each dif-
ferent gauge by the applicable resist-
ance per unit length as shown in Table

3 as follows:
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TABLE 3.—DC LOOP RESISTANCE @ 68 °F (20 °C)

Loop resistance
American wire gauge (AWG) hme/1000 ft P—
ohms ohms/km
16.1 52.8
324 106.3
51.9 170.3
83.3 2733

(B) Add the individual resistances for
each gauge to give the total calculated
dc loop resistance at a temperature of
68 °F (20 °C).

(C) Correct the total calculated dc
loop resistance at the temperature of
68 °F (20 °C) to the measurement tem-
perature by the following formulae:

Ri=Resx[1+0.0022xt—68)] for English
Units

Ri=R20%[1+0.0040%(t—20)] for Metric
Units

Where:

Rt = Loop resistance at the measurement

temperature in ohms.

Res = Loop resistance at a temperature of 68
°F in ohms.

R2o = Loop resistance at a temperature of 20
°C in ohms.

t = Measurement temperature in °F or ( °C).

(D) Compare the calculated dc loop
resistance at the measurement tem-
perature to the measured dc loop re-
sistance to determine compliance with
the requirement specified in paragraph
(d)(6)(1) of this section.

(iii) Resistance varies directly with
temperature change. For copper con-
ductor cables, the dc resistance
changes by +1% for every +5 °F (2.8 °C)
change in temperature from 68 °F (20
°C).

(iv) The dc resistance unbalance be-
tween the individual conductors of a
pair shall not exceed that value which
will result in a circuit balance of less
than 60 dB when computed from noise
measurements as described in para-
graph (e) of this section. It is imprac-
tical to establish a precise limit for
overall circuit dc resistance unbalance
due to the factors controlling its con-
tribution to circuit noise. These fac-
tors include location of the resistance
unbalance in relation to a low imped-
ance path to ground (close to the cen-
tral office) and the magnitude of unbal-
ance in short lengths of cable making

up the total circuit length. The objec-
tive is to obtain the minimum unbal-
ance throughout the entire circuit
when it is ascertained through noise
measurements that dc resistance un-
balance may be contributing to poor
cable balance.

(v) Pairs with poor noise balance may
be improved by reversing tip and ring
conductors of pairs at cable splices.
Where dc resistance unbalances are
systematic over the total trunk circuit
or loop circuit length, tip and ring re-
versals may be made at frequent inter-
vals. Where the unbalances are con-
centrated in a shorter section of cable,
only one tip and ring reversal should be
required. Concentrated dc resistance
unbalance produces maximum circuit
noise when located adjacent to the cen-
tral office. Concentrated dc resistance
unbalance will contribute to overall
circuit noise at a point approximately
two-thirds (%5) of the distance to the
subscriber. All deliberate tip and ring
reversals shall be tagged and identified
to prevent plant personnel from remov-
ing the reversals when resplicing these
connections in the future. The number
of tip and ring reversals shall be held
to a minimum.

(vi) A systematic dc resistance unbal-
ance can sometimes be accompanied by
other cable parameters that are mar-
ginal. Among these are pair-to-pair ca-
pacitance unbalance, capacitance un-
balance-to-ground, and 150 Kkilohertz
(kHz) crosstalk loss. Engineering judg-
ment has to be applied in each case.
Rejection of cable for excessive dc re-
sistance unbalance shall only apply to
a single reel length, or shorter.

(7) Data record. The measurement data
for dc loop resistance and dc resistance
unbalance shall be recorded. Suggested
formats similar to Format I for sub-
scriber loops and Format II for trunk
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circuits in §1755.407 or formats speci-
fied in the applicable construction con-
tract may be used.

(8) Probable causes for nonconformance.
Dc loop resistance and dc resistance
unbalance are usually the result of the
resistance of individual conductors
used in the manufacture of the cable.
Resistance unbalance can be worsened
by defective splicing of the conductors
(splicing connectors, improper crimp-
ing tool, etc.).

(e) Subscriber loop measurement (loop
checking). (1) When specified by the bor-
rower, insertion loss and noise meas-
urements shall be performed on sub-
scriber loops after connection of a line
circuit to the loop by the one person
method using loop checking equipment
from the customer access location. For
this method, the central office should
be equipped with a 900 ohm plus two
microfarad quiet termination and a
milliwatt generator having the re-
quired test frequencies; or a portable
milliwatt generator having the desired
frequencies may be used, especially,
where several small offices are in-
volved.

(2) At a minimum, insertion loss and
frequency response of subscriber loop
plant shall be measured at 1,000, 1,700,

§1755.403

2,300, and 2,800 Hertz (Hz). When addi-
tional testing frequencies are desired,
the additional frequencies shall be
specified in the applicable construction
contract.

(3) Measurements of insertion loss
and noise shall be made on five percent
or more of the pairs. A minimum of
five pairs shall be tested on each route.
Pairs shall be selected on a random
basis with greater consideration in the
selection given to the longer loops.
Consideration shall be given to meas-
uring a large percentage, up to 100 per-
cent, of all loops.

(4) Method of measurement—(i) Inser-
tion loss. The step-by-step measurement
procedure shall be as shown in Figure
6. The output level of the milliwatt
generator tones shall be determined
prior to leaving the CO. This shall be
accomplished by dialing the milliwatt
generator number from a spare line at
the MDF and measuring with the same
equipment to be used in the tests at
customer access locations. The output
levels shall be recorded for reference
later. Insertion loss measurements
shall be made across the tip and ring
terminals of the pair under test. Figure
6 is as follows:
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FIGURE 6

INSERTION LOSS AND FREQUENCY RESPONSE MEASUREMENT
AT SUBSCRIBER LOCATION USING LOOP CHECKING EQUIPMENT

Central Office Equipment

T Station Protector of Network
Milliwatt Genemtor@ Interface Device (NID)

Loop Checking Equipment@. @

Calibration

1. Before leaving CO connect Loop
Checking equipment to idie line at MDF.

A. Dial number of Milliwatt Generator.

B. Read ond record output level of all
tones in dBm for reference.

Notes:

H.P.-204B, H.P.—204C,
General Radio—1335, or equivalent.

N.E.C.—125, N.E.C.—378B, Wilcom-136,
Wilcom=336, Wicom—2337, or
equivalent.

@Do not leave test equipment
connected and exposed to ringing
voitage of incoming call. Ringing

voltage could damage test equipment.

(ii) Noise. The step-by-step measure-
ment procedure shall be as shown in
Figure 7. Prior to leaving the CO for
testing, dial the 900 ohm plus two
microfarad quiet termination from a
spare pair and measure the termi-
nation to determine that it actually is
quiet. Circuit noise (noise-metallic)

Cable Pair

Telephone Set On Hook

o

cround — Test Set

Measurement Procedure

1. Connect Loop Checking equipment at
subscriber’s NID as shown.

2. Dial number of Milliwatt Generator ot
central office.

3. Verify by listening on the test set that
the tones are being received.

. Switch test set to Circuit Loss mode.
Read loss in dBm at each frequency.

Record results of loss at each frequency.

N o oo s

. Subtract the output levels observed at
the CO for each tone by the values
observed at the subscriber location.
The resultant values are the Insertion
Loss.

8. Disconnect leads of test equipment from
NID when tests are completed.

shall be measured at the customer ac-
cess location across the tip and ring
terminals of the pair under test. Power
influence (direct reading with loop
checking equipment) shall be measured
at the customer access location from
tip and ring conductors-to-ground (this
connection is completed via the test
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unit). The power influence measure- ence measurement includes all the CO
ment includes the entire talking con- equipment which normally makes up
nection from the quiet termination to the connection.) Figure 7 is as follows:
the customer. (That is, the power influ-

FIGURE 7

NOISE MEASUREMENT AT SUBSCRIBER LOCATION
USING LOOP CHECKING EQUIPMENT

Central Office Equipment
Telephone Set On Hook

Cable Pair

MDF

L 97 |30

Quiet Termination

Station Protector of NID

" Tip
Ring

Test Set
Ground—J f
Loop Checking Equipment @@

Calibration Measurement Procedure
1. Before leaving CO connect Loop 1. Connect Loop Checking equipment at
Checking equipment to idle line at subscriber's NID as shown.

MDF (no outside plant attached). 2. Dial number of Quiet Termination in

A. Dial number of Quiet Termination. cental office.
B. Read ond record Circuit Noise in dBrnc. 3. Switch test set to Circuit Noise (NM)
mode.
Note: 4. Read and record Circuit Noise value in
dBrnc.
N.E.C.~125, N.E.C.—37B, Wilcom-136. 5 suitch test set to Power Influence (PI
Wilcom=336, Wilcom-337, or molde. ®n
equivalent.
. 6. Read and record Power Influence value
@ Do not leave test equipment in d8rne.
connected and exposed to
ringing voltage of incoming call. 7. Compute and record apparent Batance
Ringing voltage could damage (Balance = Pl = NM).

test equipment. 8. Disconnect leads of test equipment from

NID when tests are completed.

(5) Test equipment. (i) Loop checking these measurements. The equipment
equipment which is available from sev-
eral manufacturers may be used for
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should have the capability of meas-
uring loop current, insertion loss, cir-
cuit noise (NM) and power influence
(PI). The test equipment manufactur-
er’s operating instructions shall be fol-
lowed.

(ii) There should be no measurable
transmission loss when testing through
loop extenders.

(6) Applicable results—(i) Insertion loss.
(A) For D66 loaded cables (a specific
loading scheme using a 66 millihenry
inductor spaced nominally at 4,500 ft
[1,371 m] intervals) measured at a point
one-half section length beyond the last
load point, the measured nonrepeated
insertion loss shall be within #10% at
1000, 1700, 2300, and 2800 Hz, +15% at 3400
Hz and +20% at 4000 Hz of the cal-
culated insertion loss at the same fre-
quencies and temperature.

(B) For H88 loaded cables (a specific
loading scheme using an 88 millihenry
inductor spaced nominally at 6,000 ft
[1,829 m] intervals) measured at a point
one-half section length beyond the last
load point, the measured nonrepeatered
insertion loss shall be within +10% at
1000, 1700, and 2300 Hz, +15% at 2800 Hz,
and #20% at 3400 Hz of the calculated
insertion loss at the same frequencies
and temperature.

(C) For nonloaded cables, the meas-
ured insertion loss shall be within +10%
at 1000, 1700, 2300, and 2800 Hz, +15% at
3400 Hz and +20% at 4000 Hz of the cal-
culated insertion loss at the same fre-
quencies and temperature.

(D) For loaded cables, the calculated
loss at each desired frequency shall be
computed as follows:

(I) Multiply the length in miles (km)
of each different gauge in the loaded
portion of the loop (between the office
and a point one-half load section be-
yond the furthest load point) by the ap-
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plicable decibel (dB)/mile (dB/km)
value shown in Table 4 or 5. This loss
represents the total loss for each gauge
in the loaded portion of the loop;

(2) Multiply the length in miles (km)
of each different gauge in the end sec-
tion or nonloaded portion of the cable
(beyond a point one-half load section
beyond the furthest load point) by the
applicable dB/mile (dB/km) value
shown in Table 6. This loss represents
the total loss for each gauge in the
nonloaded portion of the loop; and

(3) The total calculated insertion loss
is computed by adding the individual
losses determined in  paragraphs
(©)(6)(1)(D)(I) and (e)(6)(1)(D)(2) of this
section.

(E) For nonloaded cables, the cal-
culated loss at each desired frequency
shall be computed by multiplying the
length in miles (km) of each different
gauge by the applicable dB/mile (dB/
km) value shown in Table 6 and then
adding the individual losses for each
gauge to determine the total cal-
culated insertion loss for the nonloaded
loop.

(F) The attenuation information in
Tables 4, 5, and 6 are based on a cable
temperature of 68 °F (20 °C). Insertion
loss varies directly with temperature.
To convert measured losses for loaded
cables to a different temperature, use
the following value for copper conduc-
tors: For each 5 °F ( £2.8 °C) change in
the temperature from 68 °F (20 °C),
change the insertion loss at any fre-
quency by *1%. To convert measured
losses for nonloaded cables to a dif-
ferent temperature, use the following
value for copper conductors: For each
+10 °F (£5.6 °C) change in the tempera-
ture from 68 °F (20 °C), change the in-
sertion loss at any frequency by *1%.
Tables 4, 5, and 6 are as follows:

TABLE 4—FREQUENCY ATTENUATION @ 68 °F (20 °C) D66 LOADED EXCHANGE CABLES 83
NANOFARAD (NF)/MILE (52 NF/KM) (SEE NOTE)

Attenuation dB/mile (dB/km) AWG
Frequency (Hz) > ” %
0.41 (0.26) 0.67 (0.42) 0.90 (0.56) 1.21 (0.75)
0.43 (0.26) 0.77 (0.48) 1.09 (0.68) 1.53 (0.95)
0.44 (0.27) 0.80 (0.49) 1.17 (0.73) 1.70 (1.06)
0.44 (0.27) 0.81 (0.50) 1.21 (0.75) 1.80 (1.12)
0.44 (0.27) 0.82 (0.51) 1.23 (0.76) 1.86 (1.15)
0.45 (0.28) 0.83 (0.52) 1.24 (0.77) 1.91 (1.19)
0.45 (0.28) 0.83 (0.52) 1.26 (0.78) 1.94 (1.20)
0.45 (0.28) 0.84 (0.52) 1.26 (0.78) 1.96 (1.22)
0.45 (0.28) 0.84 (0.52) 1.27 (0.78) 1.98 (1.23)
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TABLE 4—FREQUENCY ATTENUATION @ 68 °F (20 °C) D66 LOADED EXCHANGE CABLES 83
NANOFARAD (NF)/MILE (52 NF/KM) (SEE NoTE)—Continued

Frequency (Hz)

Attenuation dB/mile (dB/km) AWG

19 22 24 26
2000 ... 0.46 (0.29) 0.85 (0.53) 1.28 (0.79) 1.99 (1.24)
2200 0.46 (0.29) 0.85 (0.53) 1.29 (0.80) 2.01 (1.25)
2400 0.47 (0.29) 0.86 (0.53) 1.30 (0.81) 2.02 (1.26)
2600 0.47 (0.29) 0.87 (0.54) 1.31 (0.81) 2.04 (1.27)
2800 0.48 (0.30) 0.88 (0.55) 1.32 (0.82) 2.07 (1.29)
3000 0.49 (0.30) 0.89 (0.55) 1.34 (0.83) 2.10 (1.30)
3200 0.50 (0.31) 0.91 (0.57) 1.36 (0.84) 2.13 (1.32)
3400 0.52 (0.32) 0.93 (0.58) 1.40 (0.87) 2.19 (1.36)
3600 0.54 (0.34) 0.97 (0.60) 1.45 (0.90) 2.26 (1.40)
3800 0.57 (0.35) 1.02 (0.63) 152 (0.94) 2.36 (1.47)
4000 ... 0.62 (0.38) 1.10 (0.68) 1.63 (1.01) 253 (1.57)
NOTE: Between end-section lengths of 2,250 ft (686 m) for D66 loading.
TABLE 5—FREQUENCY ATTENUATION @ 68 °F (20 °C) H88 LOADED EXCHANGE CABLES 83 NF/ MILE
(52 NF/KM) (SEE NOTE)
Attenuation dB/mile (dB/km) AWG
Frequency (Hz)
19 22 24 26
200 .. 0.40 (0.25) 0.66 (0.41) 0.90 (0.56) 1.20 (0.75)
400 . 0.42 (0.26) 0.76 (0.47) 1.08 (0.67) 1.53 (0.95)
600 . 0.43 (0.27) 0.79 (0.49) 1.16 (0.72) 1.70 (1.06)
800 .. 0.43 (0.27) 0.80 (0.50) 1.20 (0.75) 1.80 (1.12)
1000 ... 0.43 (0.27) 0.81 (0.50) 1.23 (0.76) 1.86 (1.15)
1200 ... 0.44 (0.27) 0.82 (0.51) 1.24 (0.77) 1.91 (1.19)
1400 0.44 (0.28) 0.82 (0.51) 1.25 (0.78) 1.94 (1.20)
1600 0.44 (0.27) 0.83 (0.52) 1.26 (0.78) 1.97 (1.22)
1800 0.45 (0.28) 0.84 (0.52) 1.28 (0.79) 1.99 (1.24)
2000 0.46 (0.29) 0.85 (0.53) 1.29 (0.80) 2.02 (1.26)
2200 0.47 (0.29) 0.86 (0.53) 1.31 (0.81) 2.06 (1.28)
2400 0.48 (0.30) 0.89 (0.55) 1.34 (0.83) 2.10 (1.30)
2600 0.50 (0.31) 0.92 (0.57) 1.39 (0.86) 2.18 (1.35)
2800 0.53 (0.33) 0.97 (0.60) 1.47 (0.91) 2.29 (1.42)
3000 0.59 (0.37) 1.07 (0.66) 1.60 (0.99) 2.48 (1.54)
3200 0.71 (0.44) 1.26 (0.78) 1.87 (1.16) 2.86 (1.78)
3400 1.14 (0.71) 1.91 (1.19) 2.64 (1.64) 3.71 (2.30)
3600 4.07 (2.53) 4.31 (2.68) 4.65 (2.90) 5.30 (3.29)
3800 ... 6.49 (4.03) 6.57 (4.08) 6.72 (4.18) 7.06 (4.39)
4000 .cooeeoriececeeeees e 8.22 (5.11) 8.27 (5.14) 8.36 (5.19) 8.58 (5.33)

NOTE: Between end-section lengths of 3,000 ft (914 m) for H88 loading.

TABLE 6—FREQUENCY ATTENUATION @ 68 °F (20 °C) NONLOADED EXCHANGE CABLES 83 NF/ MILE
(52 NF/KM) AWG

Frequency (Hz)

Attenuation dB/mile (dB/km) AWG

19 22 24 26
0.58 (0.36) 0.82 (0.51) 1.03 (0.64) 1.30 (0.81)
0.81 (0.51) 1.15 (0.71) 1.45 (0.90) 1.84 (1.14)
0.98 (0.61) 1.41 (0.87) 1.77 (1.10) 2.26 (1.40)
1.13 (0.70) 1.62 (1.01) 2.04 (1.27) 2.60 (1.61)
1.25 (0.78) 1.80 (1.12) 2.28 (1.42) 2.90 (1.80)
1.36 (0.84) 1.97 (1.22) 2.50 (1.55) 3.17 (1.97)
1.46 (0.91) 2.12 (1.32) 2.69 (1.67) 3.42 (2.12)
1.55 (0.96) 2.26 (1.40) 2.87 (1.78) 3.65 (2.27)
1.63 (1.01) 2.39 (1.48) 3.04 (1.89) 3.87 (2.40)
1.71 (1.06) 2.51 (1.56) 3.20 (1.99) 4.08 (2.53)
1.78 (1.11) 2.62 (1.63) 3.35 (2.08) 4.27 (2.65)
1.85 (1.15) 2.73 (1.70) 3.49 (2.17) 4.45 (2.76)
1.91 (1.19) 2.83 (1.76) 3.62 (2.25) 4.63 (2.88)
1.97 (1.22) 2.93 (1.82) 3.75 (2.33) 4.80 (2.98)
2.03 (1.26) 3.02 (1.88) 3.88 (2.41) 4.96 (3.08)
2.08 (1.29) 3.11 (1.93) 4.00 (2.48) 5.12 (3.18)
2.13 (1.32) 3.19 (1.98) 4.11 (2.55) 5.27 (3.27)
2.18 (1.35) 3.28 (2.04) 4.22 (2.62) 5.41 (3.36)
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TABLE 6—FREQUENCY ATTENUATION @ 68 °F (20 °C) NONLOADED EXCHANGE CABLES 83 NF/ MILE
(52 NF/kmM) AWG—Continued

Attenuation dB/mile (dB/km) AWG

Frequency (Hz)

19

22 24 26

2.22 (1.38)
2.27 (1.41)

3.36 (2.09)
3.43 (2.13)

4.33 (2.69)
4.43 (2.75)

5.55 (3.45)
5.69 (3.53)

(G) For loaded subscriber loops, the 1
kHz loss shall be approximately 0.45 dB
per 100 ohms of measured dc loop re-
sistance. This loss shall be the meas-
ured loss less the net gain of any voice
frequency repeaters in the circuit.
Testing shall also be conducted to
verify that the loss increases gradually
as the frequency increases. The loss on
H88 loaded loops should be down only
slightly at 2.8 kHz but drop rapidly
above 2.8 kHz. The loss on D66 loaded
loops shall be fairly constant to about
3.4 kHz and there shall be good re-
sponse at 4.0 kHz. When voice fre-
quency repeaters are in the circuit
there will be some frequency weighting
in the build-out network and the loss
at the higher frequencies will be great-
er than for nonrepeatered loops.

(H) For nonloaded subscriber loops,
the 1 kHz loss shall be approximately
0.9 dB per 100 ohms of measured dc loop
resistance. Testing shall also be con-
ducted to verify that the loss is ap-
proximately a straight line function
with no abrupt changes. The 3 kHz loss
should be approximately 70% higher
than the 1 kHz loss.

(ii) Noise. The principal objective re-
lated to circuit noise (noise-metallic)
and the acceptance of new plant is that
circuit noise levels be 20 dBrnc or less
(decibels above reference noise, C-mes-
sage weighted (a weighting derived
from listening tests, to indicate the
relative annoyance or speech impair-
ment by an interfering signal of fre-
quency (f) as heard through a ‘‘500-
type’’ telephone set)). For most new,
properly installed, plant construction,
circuit noise will usually be consider-
ably less than 20 dBrnc unless there are
unusually long sections of telephone
plant in parallel with electric power fa-
cilities and/or power influence of paral-
leling electric facilities is abnormally
high. When circuit noise is 20 dBrnc or
less, the loop plant shall be considered
acceptable. When measured circuit

noise is greater than 20 dBrnc, loop
plant shall still be considered accept-
able providing circuit balance (power
influence reading minus circuit noise
readings) is 60 dB or greater and power
influence readings are 85 dBrnc or
greater. When circuit noise is greater
than 20 dBrnc and circuit balance is
less than 60 dB and/or power influence
is less than 85 dBrnc, loop plant shall
not be considered acceptable and the
loop plant shall be remedied to make
circuit balance equal to or greater than
60 dB.

(7)) Data record. Measurement data
shall be recorded. A suggested format
similar to Format I for subscriber
loops in §1755.407 or a format specified
in the applicable construction contract
may be used.

(8) Probable causes for mnonconform-
ance—(i) Insertion loss. Some of the
more common causes for failing to ob-
tain the desired results may be due to
reversed load coil windings, missing
load coils, bridge taps between load
coils, load coil spacing irregularities,
excessive end sections, cables having
high or low mutual capacitance, load
coils having the wrong inductance,
load coils inadvertently installed in
nonloaded loops, moisture or water in
cable, split pairs, and improperly
spliced connections. The above factors
can occur singularly or in combination.
Experience to date indicates that the
most common problems are missing
load coils, reversed load coil windings
or bridge taps.

(ii) Noise. Some of the common
causes for failing to obtain the desired
results may be due to high power influ-
ence from paralleling electrical power
systems, poor telephone circuit bal-
ance, discontinuous cable shields, inad-
equate bonding and grounding of cable
shields, high capacitance unbalance-to-
ground of the cable pairs, high dc loop
resistance unbalance, dc loop current
less than 20 milliamperes, etc. The
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above factors can occur singularly or
in combination. See TE&CM Section
451, Telephone Noise Measurement and
Mitigation, for steps to be taken in re-
ducing telecommunications line noise.

(f) One-person open circuit measure-
ment (subscriber loops). (1) When speci-
fied by the borrower, open circuit
measurements shall be made on all
loaded and nonloaded subscriber loops
upon completion of the cable work to
verify that the plant is free from major
impedance irregularities.

(2) For loaded loops, open circuit
measurements shall be made using one
of the following methods:

(i) Impedance or pulse return pat-
tern, with cable pair trace compared to
that of an artificial line of the same
length and gauge. For best results, a
level tracer or fault locator with dual
trace capability is required;

(ii) Return loss using a level tracer,
with cable pair compared to an artifi-
cial line of the same length and gauge
connected in lieu of a Precision Bal-
ance Network (PBN). This method can
be made with level tracers having only
single trace capability; or

(iii) Open circuit structural return
loss using a level tracer. This method
can be made with level tracer having
only single trace capability.

(3) Of the three methods suggested
for loaded loops, the method specified
in paragraph (f)(2)(ii) of this section is
the preferred method because it can
yield both qualitative and quantitative
results. The methods specified in para-
graphs (£)(2)(i) and (f)(2)(iii) of this sec-
tion can be used as trouble shooting
tools should irregularities be found
during testing.

(4) For nonloaded loops, open circuit
measurements shall be made using the
method specified in paragraph (£)(2)(i)
of this section.

() Method of measurement. Open cir-
cuit measurements shall be made at
the CO on each loaded and nonloaded
pair across the tip and ring terminals
of the pair under test. All CO equip-
ment shall be disconnected at the MDF
for this test. For loaded loops con-
taining voice frequency repeaters in-
stalled in the CO or field mounted, the
open circuit measurement shall be
made after the repeaters have been dis-
connected. Where field mounted re-
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peaters are used, the open circuit
measurement shall be made at the re-
peater location in both directions.

(1) Impedance or pulse return pattern.
The step-by-step measurement proce-
dure using the impedance or pulse re-
turn pattern for loaded and nonloaded
loops shall be as shown in Figure 8. An
artificial line of the same makeup as
the cable to be tested shall be set up.
The traces of the impedance or pulse
return pattern from the cable pair and
the artificial line shall be compared
and should be essentially identical. If
the impedance or pulse return traces
from the cable pair are different than
the artificial line trace, cable faults
are possible. When the cable pair trace
indicates possible defects, the defects
should be identified and located. One
method of identifying and locating de-
fects involves introducing faults into
the artificial line until its trace is
identical with the cable trace.

(ii) Return loss balanced to artificial
line. The step-by-step measurement
procedure using the return loss bal-
anced to artificial line for loaded loops
shall be as shown in Figure 9. An artifi-
cial line of the same makeup as the
cable to be tested shall be set up. The
artificial line is connected to the exter-
nal network terminals of the test set.
The cable pair under test is compared
to this standard. When defects are
found, they should be identified and lo-
cated by introducing faults into the ar-
tificial line. This is more difficult than
with the method referenced in para-
graph (f)(6)(i) of this section since this
measurement is more sensitive to
minor faults and only a single trace is
used.

(iii) Open circuit structural return loss
using level tracer. The step-by-step
measurement procedure using the level
tracer for loaded loops shall be as
shown in Figure 10. The cable pair is
compared to a PBN.

(6) Test equipment. Equipment for per-
forming these tests is shown in Figures
8 through 10. For loaded loops, artifi-
cial loaded lines must be of the same
gauge and loading scheme as the line
under test. For nonloaded loops, artifi-
cial nonloaded lines must be of the
same gauge as the line under test. Arti-
ficial lines should be arranged using
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switches or other quick connect ar- bleshooting. Figures 8 through 10 are
rangements to speed testing and trou- as follows:

FIGURE 8

ONE—-PERSON OPEN CIRCUIT MEASUREMENT
IMPEDANCE OR PULSE RETURN PATTERN

Faoult Locator or Level Trocer@

—

S NN

Cable Pair
Artificial -
Line i w .
Line 2 Line 1
o < o o
o\ o o o D E—
Open Circuit Open Circuit

Telephone set if present,
shall be on hook.

Measurement Procedure

Set up Artificial Line to same make—up [Length & Gauge(s)] as the cable pair.

. Connect to test set (See Note@)‘
. Connect cable pair to test set (See Note@).

. Compare traces of Artificial Line and cable poir@. They should be essentially identical.
Differences indicate cable faults.

. Location and type of fault may be determined by introducing faults in the Artificial
Line until its trace is identical to that of the cable pair.

Notes:

@

Terminals to which cable pair and ortificial line are attached shall be
determined from the manufacturer's operating instructions. Proper settings
for various switches and adjustments on the test set shall also be
determined from the same source.

With test sets having trace storage copability only one set of terminals need
be used. Connect Artificial Line to test set, store trace ond disconnect line.
Connect cable pair and compare trace to stored trace. To identify fauit,
store cable pair trace and connect Artificial Line. Introduce foults in the
Artificial Line until traces are identical.

N.E.C.—17A, Biddle—-CME110A~1, Dolcom—490, Tektronix—1503, Wilcom-T195,
Wilcom—=T132, or equivalent.
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FIGURE 9

ONE—-PERSON OPEN CIRCUIT MEASUREMENT
RETURN LOSS BALANCED TO ARTIFICIAL LINE

Level Trocer@

Line 1
C\.rtificial EXT Cable Pair
o‘”e \ BAT—\__O:_j v
0\ o -0 o ——
Open Circuit Open Circuit

Telephone set if present,
shall be on hook.

Measurement Procedure

1. Connect the test equipment and cable pair under test as shown above (See Note 1 ).
Set up Artificial Line to same make—up [Length & Gauge(s)] as the cable pair.

2. Observe Return Loss from 200 to 3500 Hz (D66) or 200 to 3000 Hz (H88) noting
maximum and minimum values. Note the value and frequency of the poorest (Lowest
Numerical Value) SRL. (SRL becomes better as the readings become more negative).
Record this value and frequency.

Terminals to which cable pair and Artificial Line are attached shall be
determined from the manufacturer's operating instructions. Proper settings

for various switches and adjustments on the test set shall also be
determined from the same source.

@ Wilcom=-T132, Wilcom=-T195, or equivalent.
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FIGURE

7 CFR Ch. XVII (1-1-03 Edition)

10

ONE—-PERSON OPEN CIRCUIT MEASUREMENT
STRUCTURAL RETURN LOSS USING LEVEL TRACER

Line
|
Precision
Balanced E)A(\TI'
Network -
(PBN) © o] l
o o o1

Level Trocer@

Cable Pair

Open Circuit
Telephone set if present,
shall be on hook.

Measurement Procedure

1. Connect the test equipment and cable pair under test as shown above (See Note@).
Set gauge of PBN for: Single Gauge — Same gauge as cable being measured; Mixed
Gauge — Most predominant gouge adjacent to test set.

2. Observe Return Loss between 1000 and 3500 Hz (D66) or 1000 and 3000 Hz (H88)
observing maximum and minimum values. Note the value and frequency of the poorest

(Lowest Numerical Value) SRL. Single Gauge: Record this volue.

Mixed Gouge: Change

gauge of PBN and note if SRL becomes better. (SRL becomes better as readings

become more negative).

If it does, record this value and frequency; if not, record

value obtained with original gauge setting. (Varying gauge will be necessary,
depending on actual cable layout, to obtain best SRL).

:

@ Terminals to which cable pair and Artificial Line are attached shall be
determined from the manufacturer’'s operating instructions. Proper settings
for various switches and adjustments on the test set shall also be

determined from the same source.

(@ Wicom—T132, Wilcom—T195, or equivalent.

(7T) Applicable results. (i) For loaded
and nonloaded loops, the two traces in
the pulse return pattern or impedance
method (paragraph (f)(5)(i) of this sec-
tion) shall be essentially identical. The
degree of comparison required of the
two traces is to be determined by expe-
rience.

(ii) For loaded loops, results for re-
turn loss measurements using a level
tracer, with artificial line, in lieu of a
PBN (paragraph (f)(56)(ii) of this sec-

tion) shall meet the following require-
ments:

(A) For D66 and H88 loaded cables the
structural return loss (SRL) values
shall range between 28 and 39 dB, re-
spectively, at the critical frequency of
structural return loss (CFSRL) within
the pass band of the loading system
being used. The minimum SRL value
for uniform gauge shall be 25 dB
CFSRL. These SRL values apply for
loaded cables of uniform gauge for the
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entire length of the subscriber loop cir-
cuit. Subscriber loop circuits shall
meet the loading spacing deviations
and the cable mutual capacitance re-
quirements in the applicable RUS cable
specifications;

(B) For mixed gauge loaded cables
the SRL values shall be 25 and 27 dB
CFSRL, respectively, and the min-
imum SRL value shall be 22 dB CFSRL;
and

(C) The two traces in the pulse return
pattern should be essentially identical.
The degree of comparison required of
the two traces is determined by experi-
ence.

(iii) For loaded loops, the results of
open circuit structural return loss
measurements using a level tracer
(paragraph (f)(5)(iii) of this section)
shall meet the following requirements.
For D66 and H88 loaded cables with uni-
form or mixed gauges, the worst value
allowed for measured open circuit
structural return loss between 1,000—
3,500 Hz and 1,000-3,000 Hz, respectively,
shall be approximately 0.9 dB (round
trip) for each 100 ohms outside plant dc
loop resistance including the resistance
of the load coils. The value of 0.9 dB
per 100 ohms for the round trip loss re-
mains reasonably accurate as long as:

(A) The subscriber end section of the
loaded pair under test is approximately
2,250 ft (685 m) for D66 loading or 3,000
ft (914 m) for H88 loading in length; and

(B) The one-way 1,000 Hz loss does not
exceed 10 dB.

(iv) For loaded loops, the measured
value of open circuit structural return
loss can only be as accurate as the de-
gree to which the dc loop resistance of
the loaded pair under test is known.
Most accurate results shall be obtained
when the dc loop resistance is known
by actual measurements as described
in paragraph (d) of this section. Fur-
thermore, where the dc loop resistance
is measured at the same time as the
open circuit structural return loss, no
correction for temperature is needed
because the loss is directly propor-
tional to the loop resistance. Where it
is not practical to measure the dc loop
resistance, it shall be calculated and
corrected for temperature as specified
in paragraph (d)(6)(ii) of this section.
When measuring existing plant, care
shall be taken to verify the accuracy of

§1755.403

the records, if they are used for the cal-
culation of the dc loop resistance. For
buried plant, the temperature correc-
tion shall be based at the normal depth
of the cable in the ground. (Tempera-
ture can be measured by boring a hole
to cable depth with a ground rod, plac-
ing a thermometer in the ground at the
cable depth, and taking and averaging
several readings during the course of
the resistance measurements.) For aer-
ial cable it shall be based on the tem-
perature inside the cable sheath.

(v) For loaded loops, the best correla-
tion between the measured and the ex-
pected results shall be obtained when
the cable is of one gauge, one size, and
the far end section is approximately
2,250 ft (685 m) for D66 loading or 3,000
ft (914 m) for H88 loading. Mixing
gauges and cable sizes will result in un-
desirable small reflections whose fre-
quency characteristics and magnitude
cannot be accurately predicted. In sub-
scriber loop applications, cable gauge
may be somewhat uniform but the
cable pair size most likely will not be
uniform as cable pair sizes taper off to-
ward the customer access location and
a downward adjustment of 1 dB of the
allowed value shall be acceptable.
“Long” end sections (as defined in
TE&CM Section 424, ‘‘Guideline for
Telecommunications Subscriber Loop
Plant’’) lower the expected value, a fur-
ther downward adjustment of 3 dB in
the allowed value shall be acceptable.

(vi) For loaded loops, the limiting
factor when making open circuit struc-
tural return loss measurements is
when the 1,000 Hz one-way loss of the
loaded cable pair under test becomes 10
dB or greater; it becomes difficult to
detect the presence of irregularities be-
yond the 10 dB point on the loop. To
overcome this difficulty, loaded loops
having a one-way loss at 1,000 Hz great-
er than 10 dB shall be opened at some
convenient point (such as a pedestal or
ready access enclosure) and loss meas-
urements at the individual portions
measuring less than 10 dB one-way
shall be made separately. When field
mounted voice frequency repeaters are
used, the measurement shall be made
at the repeater location in both direc-
tions.

(8) Data record.(i) When performing a
pulse return pattern or impedance open
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circuit measurement on loaded and
nonloaded loops, a ‘‘check mark’’ indi-
cating that the pair tests good or an
“X” indicating that the pair does not
test good shall be recorded in the SRL
column. A suggested format similar to
Format I for subscriber 1loops in
§1755.407 or a format specified in the
applicable construction contract may
be used.

(ii) When performing open circuit re-
turn loss measurements using the re-
turn loss balanced to an artificial line
or return loss using a level tracer on
loaded loops, the value of the poorest
(lowest numerical value) SRL and its
frequency in the proper column be-
tween 1,000 and 3,500 Hz for D66 loading
or between 1,000 and 3,000 Hz for H88
loading shall be recorded. A suggested
format similar to Format I for sub-
scriber loops in §1755.407 or a format
specified in the applicable construction
contract may be used.

(9) Probable causes for nonconformance.
Some of the more common causes for
failing to obtain the desired results
may be due to reversed load coil
windings, missing load coils, bridge
taps between load coils, load coil spac-
ing irregularities, excessive end sec-
tions, cables having high or low mutual

7 CFR Ch. XVII (1-1-03 Edition)

capacitance, load coils inadvertently
installed in nonloaded loops, moisture
or water in the cable, load coils having
the wrong inductance, split pairs, and
improperly spliced connectors. The
above can occur singularly or in com-
bination. Experience to date indicates
that the most common problems are
missing load coils, reversed load coil
windings or bridge taps.

(g) Cable insertion loss measurement
(carrier frequencies). (1) When specified
by the borrower, carrier frequency in-
sertion loss measurements shall be
made on cable pairs used for T1, T1C,
and/or station carrier systems. Carrier
frequency insertion loss shall be made
on a minimum of three pairs. Select at
least one pair near the outside of the
core unit layup. If the three measured
pairs are within 10% of the calculated
loss in dB corrected for temperature,
no further testing is necessary. If any
of the measured pairs of a section are
not within 10% of the calculated loss in
dB, all pairs in that section used for
carrier transmission shall be measured.

(2) Method of measurement. The step-
by-step method of measurement shall
be as shown in Figure 11.

(3) Test equipment. The test equip-
ment is shown in Figure 11 as follows:
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FIGURE 11

CARRIER FREQUENCY INSERTION LOSS MEASUREMENT
CABLE FACILITIES

Measurement

l

1
i

Cable Pair

Transmission Test Set@

Frequency Selective Voltmeter
or Circuit (CRT) Test Set@

Measurement Procedure

Connect the transmission test set to one end of the length of cable to be
measured and either the frequency selective voltmeter (FSVM) or CRT test set

to the other end as shown.

@Record the Insertion Loss in dB of the cable at each specified frequency.

The measured Insertion Loss of the cable should be within + 10 percent of
the calculated loss in dB when the loss is corrected for temperature.

Trbnsmission test sets having an impedance between 100 and 135 ohms on

the cable side are acceptable.

(1) H.P.-204B, H.P.-204C, H.P.—355, Siemens-W2057, or equivalent.

Wilcom-T136, Wilcom—=T336, Wilcom=T337, Wilcom-T1328,

Siemens—-0D2057, or equivalent.

(4) Applicable results. (i) The highest
frequency to be measured is deter-
mined by the type of carrier system.
For T1 type carrier, the highest fre-
quency is normally 772 kHz. For TI1C
type carrier, the highest frequency is
normally 1576 kHz. The highest fre-

quency to be measured for station car-
rier is 140 kKHz.

(ii) The measured insertion loss of
the cable shall be within +10% of the
calculated loss in dB when the loss is
corrected for temperature.

(iii) The calculated insertion loss is
computed as follows:
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(A) Multiply the length of each dif-
ferent gauge by the applicable dB per

7 CFR Ch. XVII (1-1-03 Edition)

unit length as shown in Table 7 or 8 as
follows:

TABLE 7.—CABLE ATTENUATION @ 68 °F (20 °C) FILLED CABLES—SOLID INSULATION

Frequency (kHz)

Attenuation dB/mile (dB/km) Gauge (AWG)

19 22 24 26
2.8 (1.7) 4.8 (2.9) 6.4 (3.9) 8.5 (5.3)
3.2 (2.0) 5.8 (3.6) 8.2 (5.1) 11.2 (6.9)
3.6 (2.2) 6.5 (4.0) 9.6 (6.0) 13.9 (8.6)
4.0 (2.5) 6.9 (4.2) 10.3 (6.4) 15.2 (9.4)
45 (2.8) 7.3 (4.5) 10.7 (6.6) 16.0 (9.9)
4.9 (3.0) 7.7 (4.7) 11.1 (6.8) 16.5 (10.2)
5.2 (3.2) 8.0 (4.9) 11.3 (7.0) 16.8 (10.5)
5.4 (3.3) 8.1 (5.0) 11.5 (7.1) 17.0 (10.6)
5.8 (3.6) 8.6 (5.3) 11.9 (7.4) 17.4 (10.8)
6.2 (3.8) 9.0 (5.6) 12.3 (7.6) 17.8 (11.1)
6.6 (4.1) 9.5 (5.9) 12.7 (7.9) 18.2 (11.3)
7.0 (4.3) 10.0 (6.2) 13.2 (8.2) 18.6 (11.5)
8.7 (5.4) 12.2 (7.5) 15.4 (9.6) 20.6 (12.8)

10.0 (6.2) 14.1 (8.8) 17.7 (11.0) 22.9 (14.2)
11.2 (6.9) 15.9 (9.8) 19.8 (12.3) 25.2 (15.6)
12.2 (7.5) 17.5 (10.9) 21.8 (13.6) 27.4 (17.0)
13.2 (8.2) 19.0 (11.8) 23.6 (14.7) 29.6 (18.4)
13.8 (8.5) 19.9 (12.4) 24.8 (15.4) 31.4 (19.5)
14.2 (8.8) 20.1 (12.5) 27.4 (17.1) 31.7 (19.7)
14.8 (9.2) 21.6 (13.4) 29.0 (18.0) 33.8 (21.0)
15.8 (9.8) 22.7 (14.1) 31.1 (19.3) 35.9 (22.3)

16.4 (10.2) 23.8 (14.8) 32.7 (20.3) 38.0 (23.6)

17.4 (10.8) 24.8 (15.4) 34.3 (21.3) 40.0 (24.9)

17.9 (11.1) 25.9 (16.1) 35.4 (22.0) 41.7 (25.9)

19.0 (11.8) 26.9 (16.7) 37.0 (23.0) 43.3 (26.9)

19.5 (12.1) 28.0 (17.4) 38.0 (23.6) 44.3 (27.6)

20.1 (12.4) 29.0 (18.0) 39.0 (24.3) 44.4 (28.2)

TABLE 8.—CABLE ATTENUATION @ 68

°F (20 °C) FILLED CABLES—EXPANDED INSULATION

Frequency (kHz)

Attenuation dB/mile (d

B/km) Gauge (AW

19 22 24 26
3.0 (1.8) 4.9 (3.0) 6.5 (4.0) 8.6 (5.3)
3.5 (2.1) 6.0 (4.1) 8.5 (5.2) 11.5 (7.1)
4.0 (2.5) 7.0 (4.3) 10.2 (6.3) 14.4 (8.9)
45 (2.8) 7.5 (4.6) 11.1 (6.8) 16.0 (9.9)
5.2 (3.3) 7.9 (4.9) 11.3 (6.9) 16.2 (10.1)
5.8 (3.6) 8.4 (5.2) 11.6 (7.2) 16.4 (10.2)
6.0 (3.8) 8.8 (5.4) 11.9 (7.4) 16.6 (10.3)
6.2 (3.9) 9.0 (5.6) 12.1 (7.5) 16.9 (10.5)
6.6 (4.1) 9.5 (5.9) 12.7 (7.9) 17.2 (10.7)
6.9 (4.3) 10.0 (6.2) 13.2 (8.2) 17.4 (10.8)
7.4 (4.6) 10.6 (6.6) 13.7 (8.5) 17.9 (11.1)
7.9 (4.9) 11.1 (6.9) 14.2 (8.8) 18.5 (11.5)
9.5 (5.9) 13.2 (8.2) 16.8 (10.5) 21.6 (13.4)

11.1 (6.9) 15.3 (9.5) 19.5 (12.1) 24.3 (15.1)
12.1 (7.5) 17.9 (11.1) 22.2 (13.8) 27.4 (17.1)
13.7 (8.5) 19.5 (12.1) 24.3 (15.1) 29.6 (18.4)
14.8 (9.2) 21.1 (13.1) 26.4 (16.4) 32.2 (20.0)
15.3 (9.5) 21.6 (13.4) 27.4 (17.1) 33.8 (21.90)
15.8 (9.8) 22.2 (13.8) 28.0 (17.4) 34.4 (21.3)

17.0 (10.5) 23.8 (14.8) 29.6 (18.4) 36.4 (22.6)

17.4 (10.8) 24.8 (15.4) 31.1 (19.3) 38.5 (23.9)

17.9 (11.1) 26.4 (16.4) 33.3 (20.7) 40.6 (25.3)

19.0 (11.8) 27.4 (17.1 34.3 (21.3) 422 (26.2)

19.5 (12.1) 28,5 (17.7) 35.9 (22.3) 43.8 (27.2)

20.1 (12.5 29.6 (18.4) 37.0 (23.0) 45.9 (28.5)

20.6 (12.8) 30.6 (19.0) 38.5 (23.9) 47.5 (29.5)

21.6 (13.4) 31.1 (19.3) 39.1 (24.3) 48.6 (30.2)
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(B) Add the individual losses for each
gauge to give the total calculated in-
sertion loss at a temperature of 68 °F
(20 °C);

(C) Correct the total calculated in-
sertion loss at the temperature of 68 °F
(20 °C) to the measurement tempera-
ture by the following formulae:

A=Agex[1+0.0012x(t —68)] for English
Units
A=A0%[1+0.0022x(t—20)] for Metric
Units
Where:

A=Insertion loss at the measurement tem-
perature in dB.

Ags=Insertion loss at a temperature of 68 °F
in dB.

Aj=Insertion loss at a temperature of 20 °C
in dB.

t=Measurement temperature in °F or ( °C);
and

(D) Compare the calculated insertion
loss at the measurement temperature
to the measured insertion loss to deter-
mine compliance with the requirement
specified in paragraph (g)(4)(ii) of this
section. (NOTE: Attenuation varies di-
rectly with temperature. For each *10
°F (5.6 °C) change in temperature in-

§1755.403

crease or decrease the attenuation by
+1%.)

(iv) If the measured value exceeds the
+10% allowable variation, the cause
shall be determined and corrective ac-
tion shall be taken to remedy the prob-
lem.

(5) Data record. Results of carrier fre-
quency insertion loss measurements
for station, T1, and/or T1C type carrier
shall be recorded. Suggested formats
similar to Format III, Outside Plant
Acceptance Tests—T1 or T1C Carrier
Pairs, and Format IV, Outside Plant
Acceptance Tests—Station Carrier
Pairs, in §1755.407 or formats specified
in the applicable construction contract
may be used.

(6) Probable causes for nonconformance.
If the measured loss is low, the cable
records are likely to be in error. If the
measured loss is high, there may be
bridge taps, load coils or voice fre-
quency build-out capacitors connected
to the cable pairs or the cable records
may be in error. Figures 12 and 13 are
examples that show the effects of
bridge taps and load coils in the carrier
path. Figures 12 and 13 are as follows:
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[62 FR 23962, May 2, 1997]
§1755.404 Fiber optic cable tele- tinuity are applicable to buried fiber
communications plant measure- optic cable plant. Measurements of

ments.

(a) Armor continuity. (1) Tests and
measurements shall be made to ensure
that the armor of fiber optic cables is
continuous. There are two areas of con-
cern. The first is armor bonding within
a splice and the second is armor con-
tinuity between splices.

(2) Measurement techniques outlined
here for verification of armor con-

armor continuity between splices in
aerial, armored, fiber optic cable
should be made prior to completion of
splicing. Conclusive results cannot be
obtained on aerial plant after all bonds
have been completed to the supporting
strand, multigrounded neutral, etc.

(3) Method of measurement. Armor
continuity within splices shall be
measured with a cable shield splice
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continuity test set. The step-by-step
measurement procedure outlined in the
manufacturer’s operating instructions
for the specific test equipment being
used shall be followed.

(4) Test equipment. A cable shield
splice continuity tester shall be used to
measure armor continuity within
splices.

(5) Applicable results. When utilizing
shield continuity testers to measure
armor continuity within splices, refer
to the manufacturer’s published infor-
mation covering the specific test
equipment to be used and for antici-
pated results.

(6) Data record. Measurement data
from armor continuity tests shall be
recorded together with anticipated val-
ues in an appropriate format to permit
comparison. The recorded data shall in-
clude specific location, cable size, and
cable type, if known, etc.

(7) Probable causes for nonconformance.
Among probable causes for non-
conformance are broken or damaged
armors, bad bonding harnesses, poorly
connected bonding clamps, loose bond-
ing lugs, etc.

(b) Fiber optic splice loss measurement.
(1) After placement of all fiber optic
cable plant has been completed and
spliced together to form a continuous

7 CFR Ch. XVII (1-1-03 Edition)

optical link between end termination
points, splice loss measurements shall
be performed on all field and central
office splice points.

(2) Method of measurement. (i) Field
splice loss measurements shall be made
between the end termination points at
1310 and/or 1550 nanometers for single
mode fibers and in accordance with
Figure 14. Two splice loss measure-
ments shall be made between the end
termination points. The first measure-
ment shall be from termination point
A to termination point B. The second
measurement shall be from termi-
nation point B to termination point A.

(ii) CO splice loss measurements
shall be made at 1310 and/or 1550
nanometers for single mode fibers and
in accordance with Figure 15. Two
splice loss measurements shall be made
between the end termination points.
The first measurement shall be from
termination point A to termination
point B. The second measurement shall
be from termination point B to termi-
nation point A.

(8) Test equipment. The test equip-
ment is shown in Figures 14 and 15. The
optical time domain reflectometer
(OTDR) used for the testing should
have dual wave length capability. Fig-
ures 14 and 15 are as follows:
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(4) Applicable results. (i) The splice the actual splice loss, substitute the
loss for each single mode field splice OTDR readings maintaining the sign of
shall be the bi-directional average of the loss (+) or apparent gain (—) into
the two OTDR readings. To calculate the following equation:
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OTDR Reading
FromAtoB

Actual Splice Loss (dB) =

§1755.404

OTDR Reading
+ FromBto A

(ii) When specified in the applicable
construction contract, the splice loss
of each field splice at 1310 and/or 1550
nanometers shall not exceed the limit
specified in the contract.

(iii) When no limit is specified in the
applicable construction contract, the
splice loss of each field splice shall not
exceed 0.2 dB at 1310 and/or 1550
nanometers.

(iv) The splice loss for each single
mode CO splice shall be the bi-direc-
tional average of the two OTDR read-
ing. To calculate actual splice loss,
substitute the OTDR reading, main-
taining the sign of the loss (+) or ap-
parent gain (—), into the equation
specified in paragraph (b)(4)(i) of this
section.

(v) When specified in the applicable
construction contract, the splice loss
of each central office splice at 1310 and/
or 1550 nanometers shall not exceed the
limit specified in the contract.

(vi) When no limit is specified in the
applicable construction contract, the
splice loss of each central office splice
shall not exceed 1.2 dB at 1310 and/or
1550 nanometers.

(5) Data record. The measurement
data shall be recorded. A suggested for-
mat similar to Format V, Outside
Plant Acceptance Test—Fiber Optic
Telecommunications Plant, in §1755.407
or a format specified in the applicable
construction contract may be used.

2

(6) Probable causes for nonconformance.
When the results of the splice loss
measurements exceed the specified lim-
its the following factors should be
checked:

(i) Proper end preparation of the fi-
bers;

(ii) End separation between the fiber
ends;

(iii) Lateral misalignment of
cores;

(iv) Angular misalignment of fiber
cores;

(v) Fresnel reflection;

(vi) Contamination between fiber
ends;

(vii) Core deformation; or

(viii) Mode-field diameter mismatch.

(c) End-to-end attenuation measure-
ment. (1) After placement of all fiber
optic cable plant has been completed
and spliced together to form a contin-
uous optical link between end termi-
nation points, end-to-end attenuation
measurements shall be performed on
each optical fiber within the cable.

(2) Method of measurement. For single
mode fibers, the end-to-end attenu-
ation measurements of each optical
fiber at 1310 and/or 1550 nanometers in
each direction between end termi-
nation points shall be performed in ac-
cordance with Figure 16.

(3) Test equipment. The test equip-
ment is shown in Figure 16 as follows:

fiber

517



§1755.404
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(4) Applicable results. The end-to-end
attenuation of each single mode opti-
cal fiber at 1310 and/or 1550 nanometers
shall not exceed the limits specified in
the applicable construction contract.

(5) Data record. The measurement
data shall be recorded. A suggested for-
mat similar to Format V for fiber optic
telecommunications plant in §1755.407

SO
< §
]

— Connector

ol

.

Measurement is repected by reversing location of the optical source ond optical power meter in the

respective central offices.

Connect
Patch Panel

L— Optical Source

&)

@ H.P.—B153A, Tektronix—OCP5002, Telecommunications Techniques Corp.—131, or equivalent.

Notes:

or on a format specified in the applica-
ble construction contract may be used.

(6) Probable causes for nonconformance.
Failure of each optical fiber to meet
the end-to-end attenuation limit could
be attributed to the following:

(i) Excessive field or central office
splice loss;

(ii) Excessive cable attenuation; or
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(iii) Damage to the fiber optic cable
during installation.

(d) End-to-end fiber signature measure-
ment. (1) After placement of all fiber
optic cable plant has been completed
and spliced together to form a contin-
uous optical link between end termi-
nation points, end-to-end fiber signa-
ture testing shall be performed on each
optical fiber within the cable.

§1755.404

(2) Method of measurement. For single
mode fibers, the end-to-end fiber signa-
ture measurement of each optical fiber
in each direction shall be performed be-
tween end termination points at 1310
and/or 1550 nanometers in accordance
with Figure 17.

(3) Test equipment. The test equip-
ment is shown in Figure 17 as follows:
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(6) Probable causes for nonconformance.

None.

(4) Applicable results. The appearance
of each optical fiber between end ter-

mination points.

[62 FR 23989, May 2, 1997; 62 FR 25017, May 7,

1997]

(5) Data record. Plot the trace of each

optical fiber and retain as a permanent
record for future comparison if needed.
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§ 1755:405 Voiceband data trans-

mission measurements.

(a) The data transmission measure-
ments listed in this section shall be
used to determine the acceptability of
trunk and nonloaded subscriber loop
circuits for data modem transmission.

(b) Signal-to-C notched noise (S/CNN)
measurement. (1) When specified by the
borrower, S/CNN measurements shall
be made on trunk circuits and non-
loaded subscriber loops. For trunk cir-
cuits, the measurement shall be made
between CO locations. For nonloaded
subscriber loops, the measurement
shall be made from the CO to the sta-
tion protector of the NID at the cus-
tomer’s access location.

(2) S/CNN is the logarithmic ratio ex-
pressed in dB of a 1,004 Hz holding tone
signal compared to the C-message
weighted noise level. S/CNN is one of
the most important transmission pa-
rameters affecting the performance of
data transmission because proper
modem operation requires low noise
relative to received power level. Since
modulated carriers are used in data
communication systems, noise meas-
urements need to be performed with
power on the connection to activate
equipment having signal-level-depend-
ent noise sources. For 4 kHz channels,
a 1,004 Hz holding tone is used to acti-
vate the signal-dependent equipment
on the channel or connection.

(3) Method of measurement. The S/CNN
measurement shall be made using a
1,004 Hz holding tone at —13 dBmo0
(decibels relative to one milliwatt, re-
ferred to a zero transmission level
point) and performed in accordance
with American National Standards In-
stitute (ANSI) T1.506-1990, American
National Standard for Telecommuni-
cations—Network Performance—Trans-
mission Specifications for Switched
Exchange Access Network including
supplement ANSI T1.506a-1992, and
American National Standards Insti-
tute/Institute of Electrical and Elec-
tronics Engineers (ANSI/IEEE) T743-
1984, IEEE Standard Methods and
Equipment for Measuring the Trans-
mission Characteristics of Analog
Voice Frequency Circuits. The ANSI
T1.506-1990, American National Stand-
ard for Telecommunications—Network
Performance—Transmission Specifica-

§1755.405

tions for Switched Exchange Access
Network is incorporated by reference
in accordance with 5 U.S.C. 522(a) and 1
CFR part 51. Copies of ANSI T1.506-1990
are available for inspection during nor-
mal business hours at RUS, room 2845,
U.S. Department of Agriculture, STOP
1598, Washington, DC 20250-1598 or at
the Office of the Federal Register, 800
North Capitol Street, NW., suite 700,
Washington, DC. Copies are available
from ANSI, Customer Service, 11 West
42nd Street, New York, New York 10036,
telephone number (212) 642-4900. The
ANSUVIEEE 743-1984, IEEE Standard
Methods and Equipment for Measuring
the Transmission Characteristics of
Analog Voice Frequency Circuits is in-
corporated by reference in accordance
with 5 U.S.C. 522(a) and 1 CFR part 51.
Copies of ANSI/IEEE 743-1984 are avail-
able for inspection during normal busi-
ness hours at RUS, room 2845, U.S. De-
partment of Agriculture, STOP 1598,
Washington, DC 20250-1598 or at the Of-
fice of the Federal Register, 800 North
Capitol Street, NW., suite 700, Wash-
ington, DC. Copies are available from
ANSI, Customer Service, 11 West 42nd
Street, New York, New York 10036,
telephone number (212) 642-4900.

(4) Test equipment. The equipment for
performing the measurement shall be
in accordance with ANSI/IEEE 743-1984.

(5) Applicable results. The S/CNN for
both trunk and nonloaded subscriber
loop circuits shall not be less than 31
dB.

(6) Data record. The measurement
data shall be recorded. Suggested for-
mats similar to Format VI, Voiceband
Data Transmission Tests—Nonloaded
Subscriber Loops, and Format VII,
Voiceband Data Transmission Tests—
Trunk Circuits, in §1755.407 or formats
specified in the applicable construction
contract may be used.

(7) Probable causes for nonconformance.
Some of the causes for failing to obtain
the desired results may be due to ex-
cessive harmonic distortion, quantizing
noise, phase and amplitude jitter, and
loss in digital pads used for level set-
tings.

(c) Signal-to-intermodulation distortion
(S/IMD) measurement. (1) When specified
by the borrower, S/IMD measurements
shall be made on trunk circuits and
nonloaded subscriber loops. For trunk
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circuits, the measurement shall be
made between CO locations. For non-
loaded subscriber loops, the measure-
ment shall be made from the CO to the
station protector of the NID at the cus-
tomer’s access location.

(2) S/IMD is a measure of the distor-
tion produced by extraneous frequency
cross products, known as intermodula-
tion products, when a multi-tone tone
signal is applied to a system.

(3) Intermodulation distortion (IMD)
is caused by system nonlinearities act-
ing upon the harmonic frequencies pro-
duced from an input of multiple tones.
The products resulting from IMD can
be more damaging than noise in terms
of producing data transmission errors.

(4) IMD is measured as a signal to
distortion ratio and is expressed as the
logarithmic ratio in dB of the com-
posite power of four resulting test fre-
quencies to the total power of specific
higher order distortion products that
are produced. The higher order prod-
ucts are measured at both the 2nd
order and 3rd order and are designated
R2 and R3, respectively. The four fre-
quency testing for IMD is produced
with four tones of 857, 863, 1,372, and
1,388 Hz input at a composite power
level of —13 dBmO.

(5) Method of measurement. The S/IMD
measurement shall be performed in ac-
cordance with ANSI T1.506-1990 and
ANSI/IEEE 743-1984.

(6) Test equipment. The equipment for
performing the measurement shall be
in accordance with ANSI/IEEE 743-1984.

(7) Applicable results. The 2nd order
(R2) S/IMD for both trunk and non-
loaded subscriber loop circuits shall
not be less than 40 dB. The 3rd order
(R3) S/IMD for both trunk and non-
loaded subscriber loop circuits shall
not be less than 40 dB.

(8) Data record. The measurement
data shall be recorded. Suggested for-
mats similar to Format VI for non-
loaded subscriber loops and Format VII
for trunk circuits in §1755.407 or for-
mats specified in the applicable con-
struction contract may be used.

(9) Probable causes for nonconformance.
Some of the causes for failing to obtain
the desired results may be due to chan-
nel nonlinearities, such as compression
and clipping, which cause harmonic

7 CFR Ch. XVII (1-1-03 Edition)

and intermodulation distortion in a
voiceband signal.

(d) Envelope delay distortion (EDD)
measurement. (1) When specified by the
borrower, EDD measurements shall be
made on trunk circuits and nonloaded
subscriber loops. For trunk circuits,
the measurement shall be made be-
tween CO locations. For nonloaded sub-
scriber loops, the measurement shall be
made from the CO to the station pro-
tector of the NID at the customer’s ac-
cess location.

(2) EDD is a measure of the linearity
or uniformity of the phase versus fre-
quency characteristics of a trans-
mission facility. EDD is also known as
relative envelope delay (RED).

(3) EDD is specifically defined as the
delay relative to the envelope delay at
the reference frequency of 1,704 Hz.
EDD is typically measured at two fre-
quencies, one low and one high in the
voiceband. The low frequency measure-
ment is made at 604 Hz. The high fre-
quency measurement is made at 2,804
Hz.

(4) Method of measurement. The EDD
measurement shall be performed in ac-
cordance with ANSI T1.506-1990 and
ANSVIEEE 743-1984.

(b) Test equipment. The equipment for
performing the measurement shall be
in accordance with ANSI/IEEE 743-1984.

(6) Applicable results. The EDD for
both trunk and nonloaded subscriber
loop circuits at the low frequency of
604 Hz shall not exceed 1,500 microsec-
onds. The EDD for both trunk and non-
loaded subscriber loop circuits at the
high frequency of 2,804 Hz shall not ex-
ceed 1,000 microseconds.

(7) Data record. The measurement
data shall be recorded. Suggested for-
mats similar to Format VI for non-
loaded subscriber loops and Format VII
for trunk circuits in §1755.407 or for-
mats specified in the applicable con-
struction contract may be used.

(8) Probable causes for nonconformance.
Some of the causes for failing to obtain
the desired results may be due to non-
linearity of the phase versus frequency
characteristic of the transmission fa-
cility. This nonlinear phase versus fre-
quency characteristic of the trans-
mission facility causes the various fre-
quency components to travel at dif-
ferent transit times which results in
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successively transmitted data pulses to
overlap at the receive end. The over-
lapping of the pulses at the receive end
results in distortion of the received sig-
nal. Excessive EDD on the trans-
mission facility may be reduced using
data modems with equalization or by
conditioning the transmission line.

(e) Amplitude jitter (AJ) measurement.
(1) When specified by the borrower, AJ
measurements shall be made on trunk
circuits and nonloaded subscriber
loops. For trunk circuits, the measure-
ment shall be made between CO loca-
tions. For nonloaded subscriber loops,
the measurement shall be made from
the CO to the station protector of the
NID at the customer’s access location.

(2) AJ is any fluctuation in the peak
amplitude value of a fixed tone signal
at 1,004 Hz from its nominal value. AJ
is expressed in peak percent amplitude
modulation.

(3) AJ is measured in two separate
frequency bands, 4-300 Hz and 20—300
Hz. The 4—300 Hz band is important for
modems employing echo canceling ca-
pabilities. The 20-300 Hz band is used
for modems that do not employ echo
cancelers.

(4) Amplitude modulation can affect
the error performance of voiceband
data modems. The measurement of am-
plitude jitter indicates the total effect
on the amplitude of the holding tone of
incidental amplitude modulation and
other sources including quantizing and
message noise, impulse noise, gain hits,
phase jitter, and additive tones such as
single-frequency interference.

(5) Method of measurement. The AJ
measurement shall be performed in ac-
cordance with ANSI T1.506-1990 and
ANSIIEEE 743-1984.

(6) Test equipment. The equipment for
performing the measurement shall be
in accordance with ANSI/IEEE 743-1984.

(7) Applicable results. The AJ for both
trunk and nonloaded subscriber loop
circuits in the 4—300 Hz frequency band
shall not exceed 6%. The AJ for both
trunk and nonloaded subscriber loop
circuits in the 20—300 Hz frequency
band shall not exceed 5%.

(8) Data record. The measurement
data shall be recorded. Suggested for-
mats similar to Format VI for non-
loaded subscriber loops and Format VII
for trunk circuits in §1755.407 or for-

§1755.405

mats specified in the applicable con-
struction contract may be used.

(9) Probable causes for nonconformance.
Some of the causes for failing to obtain
the desired results may be due to ex-
cessive S/CNN, impulse noise, and
phase jitter.

(f) Phase jitter (PJ) measurement. (1)
When specified by the borrower, PJ
measurements shall be made on trunk
circuits and nonloaded subscriber
loops. For trunk circuits, the measure-
ment shall be made between CO loca-
tions. For nonloaded subscriber loops,
the measurement shall be made from
the CO to the station protector of the
NID at the customer’s access location.

(2) PJ is any fluctuation in the zero
crossings of a fixed tone signal (usually
1,004 Hz) from their nominal position in
time within the voiceband. PJ is ex-
pressed in terms of either degrees
peak-to-peak ( °p-p) or in terms of a
Unit Interval (UI). One UI is equal to
360 °p—p.

(3) PJ measurements are typically
performed in two nominal frequency
bands. The frequency bands are 20-300
Hz band and either the 2-300 Hz band or
the 4-300 Hz band. The 20-300 Hz band is
important to all phase-detecting
modems. The 4-300 Hz band or the 2-300
Hz band is important for modems em-
ploying echo canceling capabilities.

(4) Phase jitter can affect the error
performance of voiceband data modems
that use phase detection techniques.
The measurement of phase jitter indi-
cates the total effect on the holding
tone of incidental phase modulation
and other sources including quantizing
and message noise, impulse noise,
phase hits, additive tones such as sin-
gle-frequency interference, and digital
timing jitter.

(6) Method of measurement. The PJ
measurement shall be performed in ac-
cordance with ANSI T1.506-1990 and
ANSVIEEE 743-1984.

(6) Test equipment. The equipment for
performing the measurement shall be
in accordance with ANSI/IEEE 743-1984.

(T) Applicable results. The PJ for both
trunk and nonloaded subscriber loop
circuits in the 4-300 Hz frequency band
shall not exceed 6.5 °p-p. The PJ for
both trunk and nonloaded subscriber
loop circuits in the 20-300 Hz frequency
band shall not exceed 10.0 °p-p.
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(8) Data record. The measurement
data shall be recorded. Suggested for-
mats similar to Format VI for non-
loaded subscriber loops and Format VII
for trunk circuits in §1755.407 or for-
mats specified in the applicable con-
struction contract may be used.

(9) Probable causes for nonconformance.
Some of the causes for failing to obtain
the desired results may be due to ex-
cessive S/CNN, impulse noise, and am-
plitude jitter.

(g) Impulse noise measurement. (1)
When specified by the borrower, im-
pulse noise measurements shall be
made on trunk circuits and nonloaded
subscriber loops. For trunk circuits,
the measurement shall be made be-
tween CO locations. For nonloaded sub-
scriber loops, the measurement shall be
made from the CO to the station pro-
tector of the NID at the customer’s ac-
cess location.

(2) Impulse noise is a measure of the
presence of unusually large noise ex-
cursions of short duration that are be-
yond the normal background noise lev-
els on a facility. Impulse noise is typi-
cally measured by counting the num-
ber of occurrences beyond a particular
noise reference threshold in a given
time interval. The noise reference level
is C-message weighted.

(3) Method of measurement. The im-
pulse noise measurement shall be per-
formed using a 1,004 Hz tone at -13
dBm0 and in accordance with ANSI
T1.506-1990 and ANSI/IEEE 743-1984.

(4) Test equipment. The equipment for
performing the measurement shall be
in accordance with ANSI/IEEE 743-1984.

(5) Applicable results. The impulse
noise for both trunk and nonloaded
subscriber loop circuits shall not ex-
ceed 65 dBrnCo0 (decibels relative to one
picowatt reference noise level, meas-
ured with C-message frequency

7 CFR Ch. XVII (1-1-03 Edition)

weighting, referred to a zero trans-
mission level point). The impulse noise
requirement shall be based upon a max-
imum of 5 counts in a 5 minute period
at equal to or greater than the indi-
cated noise thresholds.

(6) Data record. The measurement
data shall be recorded. Suggested for-
mats similar to Format VI for non-
loaded subscriber loops and Format VII
for trunk circuits in §1755.407 or for-
mats specified in the applicable con-
struction contract may be used.

(7) Probable causes for nonconformance.
Some of the causes for failing to obtain
the desired results may be due to ex-
cessive transient signals originating
from the various switching operations.

[62 FR 23996, May 2, 1997]

§1755.406 Shield or armor ground re-
sistance measurements.

(a) Shield or armor ground resistance
measurements shall be made on com-
pleted lengths of copper cable and wire
plant and fiber optic cable plant.

(b) Method of measurement. (1) The
shield or armor ground resistance
measurement shall be made between
the copper cable and wire shield and
ground and between the fiber optic
cable armor and ground, respectively.
The measurement shall be made either
on cable and wire lengths before splic-
ing and before any ground connections
are made to the cable or wire shields or
armors. Optionally, the measurement
may be made on cable and wire lengths
after splicing, but all ground connec-
tions must be removed from the sec-
tion under test.

(2) The method of measurement using
either an insulation resistance test set
or a dc bridge type megohmmeter shall
be as shown in Figure 18 as follows:
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FIGURE 18
SHIELD OR ARMOR GROUND RESISTANCE MEASUREMENT

Cable Shield or Armor

l— Insulation Resistance Tester@.'@,@.@

O

—O

Ground

Notes:

@ For hand cranked or battery operated Insulation Resistance Testers, the output
voltage should not exceed 500 volts dc.

@For dc bridge type Megohmmeters, the voltage applied to the shield or armor
under test should not be less than 250 volts dc nor greater than 1000 volts dc
when using instruments having adjustable test voltage levels.

@When the distance between test points results in @ measurement beyond the
range of the test equipment, extended range devices recommended by the
test equipment manufacturer may be used to assist in making the measurement.

Biddle CO.—Model BM 200, Associate Research—Model 263,
General Radio—1864 Megohm Meter, or equivalent.

(c) Test equipment. (1) The shield or (2) The insulation resistance test set
armor ground resistance measurements should have an output voltage not to
may be made using an insulation re- exceed 500 volts dc and may be hand
sistance test set, a dc bridge type meg- cranked or battery operated.
ohmmeter, or a commercially available (3) The dc bridge type megohmmeter,
fault locator. which may be ac powered, should have
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scales and multipliers which make it
possible to accurately read resistance
values of 50,000 ohms to 10 megohms.
The voltage that is applied to the
shield or armor during the test should
not be less than ‘250 volts dc” nor
greater than ‘1,000 volts dc”’ when
using an instrument having adjustable
test voltage levels.

(4) Commercially available fault lo-
cators may be used in lieu of the above
equipment, if the devices are capable of
detecting faults having resistance val-
ues of 50,000 ohms to 10 megohms. Oper-
ation of the devices and method of lo-
cating the faults should be in accord-
ance with manufacturer’s instructions.

(d) Applicable results. (1) For all new
copper cable and wire facilities and all
new fiber optic cable facilities, the
shield or armor ground resistance lev-
els normally exceed 1 megohm-mile (1.6
megohm-km) at 68 °F (20 °C). A value of
100,000 ohm-mile (161,000 ohm-km) at 68
°F (20 °C) shall be the minimum accept-
able value of the shield or armor
ground resistance.

(2) Shield or armor ground resistance
varies inversely with length and tem-
perature. In addition other factors
which may affect readings could be soil
conditions, faulty test equipment and
incorrect test procedures.

(3) For the resistance test method
and dc bridge type megohmmeter, the
ohm-mile (ohm-km) value for the
shield or armor ground resistance shall
be computed by multiplying the actual
scale reading in ohms on the test set
by the length in miles (km) of the
cable or wire under test.

(4)(i) The objective shield or armor
ground resistance may be determined
by dividing 100,000 by the length in
miles (161,000 by the length in km) of
the cable or wire under test. The re-
sulting value is the minimum accept-
able meter scale reading in ohms. Ex-
amples for paragraphs (d)(3) and (d)(4)
of this section are as follows:

Equation 1. Test Set: Scale Reading *
Length = Resistance-Length

75,000 ohms * 3 miles = 225,000 ohm-mile

(75,000 ohms * 4.9 km = 367,000 ohm-km)

Equation 2. 100,000 ohm-mile + Length
= Minimum Acceptable Meter Scale
Reading

100,000 ohm-mile + 3 miles = 33,333 ohms

7 CFR Ch. XVII (1-1-03 Edition)

(161,000 ohm-km + 4.9 km = 32,857 ohms)

(ii) Since the 33,333 ohms (32,857
ohms) is the minimum acceptable
meter scale reading and the meter
scale reading was 75,000 ohms, the cable
is considered to have met the 100,000
ohm-mile (161,000 ohm-km) require-
ment.

(6) Due to the differences between
various jacketing materials used in
manufacturing cable or wire and to
varying soil conditions, it is imprac-
tical to provide simple factors to pre-
dict the magnitude of variation in
shield or armor to ground resistance
due to temperature. The variations
can, however, be substantial for wide
excursions in temperature from the
ambient temperature of 68 °F (20 °C).

(e) Data record. The data shall be cor-
rected to the length requirement of
ohm-mile (ohm-km) and a temperature
of 68 °F (20 °C) and shall be recorded on
a form specified in the applicable con-
struction contract.

(f) Probable causes for nonconformance.
(1) When results of resistance measure-
ments are below the 100,000 ohm-mile
(161,000 ohm-km) requirement at 68 °F
(20 °C), the jacket temperature, soil
conditions, test equipment and method
shall be reviewed before the cable or
wire is considered a failure. If the tem-
perature is approximately 68 °F (20 °C)
and soil conditions are acceptable, and
a reading of less than 100,000 ohm-mile
(161,000 ohm-km) is indicated, check
the calibration of the equipment; as
well as, the test method. If the equip-
ment was found to be out of calibra-
tion, recalibrate the equipment and re-
measure the cable or wire. If the tem-
perature was 86 °F (30 °C) or higher, the
cable or wire shall be remeasured at a
time when the temperature is approxi-
mately 68 °F (20 °C). If the test was per-
formed in unusually wet soil, the cable
or wire shall be retested after the soil
has reached normal conditions. If after
completion of the above steps, the re-
sistance value of 100,000 ohm-mile
(161,000 ohm-km) or greater is obtained,
the cable or wire shall be considered
acceptable.

(2) When the resistance value of the
cable or wire is still found to be below
100,000 ohm-mile (161,000 ohm-km) re-
quirement after completion of the
steps listed in paragraph (f)(1) of this
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section, the fault shall be isolated by
performing shield or armor ground re-
sistance measurements on individual
cable or wire sections.

(3) Once the fault or faults have been
isolated, the cable or wire jacket shall
be repaired in accordance with
§1755.200, RUS Standard for Splicing
Copper and Fiber Optic Cables or the

§ 1755.407
entire cable or wire section may be re-
placed at the request of the borrower.

[62 FR 23998, May 2, 1997]

§1755.407 Data formats.

The following suggested formats list-
ed in this section may be used for re-
cording the test data:
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Shield or Shield/Armor Continuity Dato has been attached. Yes __ No
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FORMAT I

OUTSIDE PLANT ACCEPTANCE TESTS - TRUNKS CIRCUITS
PROJECT: Date of Test:
CO NAME OF LOCATION: Tester (Contractor):
OFFICE A: Tester (Engineer):
OFFICE B: Tester (Borrower):
ELECTRONIC EQUIPMENT GROUND RESISTANCE: ———__ Ohms
Time Measured: ___ Soil Type: Test Equip:
Temperoture: Moisture Content of Soil:

In the space below show in a simple line diagram the facility makeup
including all gauges, lengths, cable types, and repeater locations if any.

DC Insul. Resist. DC Loop Resist. | y
Length easd
Trunk [Pair No.|Pair No. Muges (Megohms) (Ohms) DC Res.
No. | Off. A | Off. B | or in | Comp.| Measd] Corr.| Unbal.

Permit (20°C) (:'C) (20°C)
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FORMAT V
OUTSIDE PLANT ACCEPTANCE TESTS
FIBER OPTIC TELECOMMUNICATIONS PLANT
PROJECT: Date of Test:
TERMINATION POINT A: Tester (Contractor):
TERMINATION POINT B: Tester (Engineer):
Time Measured: Tester (Borrower):
Temperature: Test Equip:
Soil Type: Moisture Content of Soil:
Splice L
Length P 'C(ZB)OSS End—to-End End-to—-End
Route Fiber No. Miles Attenuation Fiber Signature
No. o |FEWD| co (dB/km)
Yes No
Armor Continuity Data has been attached. Yes __No__
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[62 FR 24000, May 2, 1997]

§§1755.408-1755.499 [Reserved]

§1755.500 RUS standard for service in-
stallations at customers access loca-
tions.

(a) Sections 1755.501 through 1755.510
cover service installations at perma-
nent or mobile home customer access
locations. Sections 1755.501 through
17556.510 do not cover service installa-
tions at customer access locations as-
sociated with boat yards or marinas.

(b) Service installations for customer
access locations in boat yards or mari-
nas shall be performed in accordance
with Article 800, Communications Cir-
cuits, of the American National Stand-
ards Institute/National Fire Protection
Association (ANSI/NFPA) 70-1999, Na-
tional Electrical Code® (NECUY). The Na-
tional Electrical Code” and NECP are
registered trademarks of the National
Fire Protection Association, Inc.,
Quincy, MA 02269. The ANSI/NFPA 70-
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1999, NECP is incorporated by reference
in accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies are available from
NFPA, 1 Batterymarch Park, P.O. Box
9101, Quincy, Massachusetts 02269-9101,
telephone number 1 (800) 344-3555. Cop-
ies of ANSI/NFPA 70-1999, NECU, are
available for inspection during normal
business hours at Rural Utilities Serv-
ice (RUS), room 2905, U.S. Department
of Agriculture, 1400 Independence Ave-
nue, SW., STOP 1598, Washington, DC
202560-1598 or at the Office of the Fed-
eral Register, 800 North Capitol Street,
NW., Suite 700, Washington, DC.

[66 FR 43317, Aug. 17, 2001]

§1755.501 Definitions applicable to
§§1755.501 through 1755.510.

For the purpose of this section and
§§17565.502 through 1755.510, the fol-
lowing terms are defined as follows:

American National Standards Institute
(ANSI). A private sector standards co-
ordinating body which serves as the
United States source and information
center for all American National
Standards.

Ampacity. As defined in the ANSI/
NFPA 70-1999, NECCU: The current, in
amperes, that a conductor can carry
continuously under the conditions of
use without exceeding its temperature
rating. (Reprinted with permission
from NFPA 70-1999, the National Elec-
trical Code”, Copyright®” 1998, National
Fire Protection Association, Quincy,
MA 02269. This reprinted material is
not the complete and official position
of the National Fire Protection Asso-
ciation, on the referenced subject
which is represented only by the stand-
ard in its entirety.) The National Elec-
trical Code® and NECU are registered
trademarks of the National Fire Pro-
tection Association, Inc., Quincy, MA
02269. The ANSI/NFPA 70-1999, NECO, is
incorporated by reference in accord-
ance with 5 U.S.C. 552(a) and 1 CFR
part 51. Copies are available from
NFPA, 1 Batterymarch Park, P.O. Box
9101, Quincy, Massachusetts 02269-9101,
telephone number 1 (800) 344-3555. Cop-
ies of ANSI/NFPA 70-1999, NECU, are
available for inspection during normal
business hours at RUS, room 2905, U.S.
Department of Agriculture, 1400 Inde-
pendence Avenue, SW., STOP 1598,
Washington, DC 20250-1598 or at the Of-

7 CFR Ch. XVII (1-1-03 Edition)

fice of the Federal Register, 800 North
Capitol Street, NW., Suite 700, Wash-
ington, DC.

AWG. American Wire Gauge.

BET. Building entrance terminal.

Bonding (Bonded). As defined in the
ANSI/NFPA 70-1999, NECU: The perma-
nent joining of metallic parts to form
an electrically conductive path that
will ensure electrical continuity and
the capacity to conduct safely any cur-
rent likely to be imposed. (Reprinted
with permission from NFPA 70-1999,
the National Electrical Code®, Copy-
right® 1998, National Fire Protection
Association, Quincy, MA 02269. This re-
printed material is not the complete
and official position of the National
Fire Protection Association, on the ref-
erenced subject which is represented
only by the standard in its entirety.)

Bonding harness wire. A reliable elec-
trical conductor purposefully con-
nected between metal parts which are
required to be electrically connected
(bonded) to one another to ensure the
metal parts are at similar electrical
potential.

Building entrance terminal (BET). A
BET is comprised of a housing suitable
for indoor and outdoor installation
which contains quick-connect or bind-
ing post terminals for terminating
both telecommunications service cable
conductors and inside wiring cable con-
ductors. The BET also includes pri-
mary station protectors and a means of
terminating the metallic shields of
service entrance cables.

Demarcation point (DP). As defined in
the Federal Communications Commis-
sion (FCC) rules in 47 CFR part 68: The
point of demarcation or interconnec-
tion between telecommunications com-
pany communications facilities and
terminal equipment, protective appa-
ratus, or wiring at a subscriber’s prem-
ises. Carrier-installed facilities at, or
constituting, the demarcation point
shall consist of wire or a jack con-
forming to subpart F of 47 CFR part 68.
“Premises’” as used herein generally
means a dwelling unit, other building
or a legal unit of real property such as
a lot on which a dwelling unit is lo-
cated, as determined by the tele-
communications company’s reasonable
and nondiscriminatory standard oper-
ating practices. The ‘“‘minimum point
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of entry’’ as used herein shall be either
the closest practicable point to where
the wiring crosses a property line or
the closest practicable point to where
the wiring enters a multiunit building
or buildings. The telecommunications
company’s reasonable and nondiscrim-
inatory standard operating practices
shall determine which shall apply. The
telecommunications company is not
precluded from establishing reasonable
clarifications of multiunit premises for
determining which shall apply. Multi-
unit premises include, but are not lim-
ited to, residential, commercial, shop-
ping center, and campus situations.

(1) Single unit installations. For single
unit installations existing as of August
13, 1990, and installations installed
after that date, the demarcation point
shall be a point within 12 inches (in.)
(305 millimeters (mm)) of the primary
protector, where there is no protector,
within 12 in. (305 mm) of where the
telecommunications wire enters the
customer’s premises.

(2) Multiunit installations. (i) In multi-
unit premises existing as of August 13,
1990, the demarcation point shall be de-
termined in accordance with the local
carrier’s reasonable and nondiscrim-
inatory standard operating practices.
Provided, however, that where there
are multiple demarcation points within
the multiunit premises, a demarcation
point for a customer shall not be fur-
ther inside the customer’s premises
than a point 12 in. (305 mm) from where
the wiring enters the customer’s prem-
ises.

(ii) In multiunit premises in which
wiring is installed after August 13, 1990,
including additions, modifications, and
rearrangements of wiring existing prior
to that date, the telecommunications
company may establish a reasonable
and nondiscriminatory practice of
placing the demarcation point at the
minimum point of entry. If the tele-
communications company does not
elect to establish a practice of placing
the demarcation point at the minimum
point of entry, the multiunit premises
owner shall determine the location of
the demarcation point or points. The
multiunit premises owner shall deter-
mine whether there shall be a single
demarcation point for all customers or
separate such locations for each cus-
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tomer. Provided, however, that where
there are multiple demarcation points
within the multiunit premises, a de-
marcation point for a customer shall
not be further inside the customer’s
premises than a point 12 in. (305 mm)
from where the wiring enters the cus-
tomer’s premises.

DP. Demarcation point.

Eligible country. Any country that ap-
plies with respect to the United States
an agreement ensuring reciprocal ac-
cess for United States products and
services and United States suppliers to
the markets of that country, as deter-
mined by the United States Trade Rep-
resentative.

FCC. Federal Communications Com-
mission.

Fuse link. As defined in the ANSI/
NFPA 70-1999, NECU: A fine gauge sec-
tion of wire or cable that serves as a
fuse (that is, open-circuits to interrupt
the current should it become excessive)
that coordinates with the tele-
communications cable and wire plant,
and protective devices. (Reprinted with
permission from NFPA 70-1999, the Na-
tional Electrical Code”, Copyright® 1998,
National Fire Protection Association,
Quincy, MA 02269. This reprinted mate-
rial is not the complete and official po-
sition of the National Fire Protection
Association, on the referenced subject
which is represented only by the stand-
ard in its entirety.)

Grounding conductor. As defined in
the ANSI/NFPA 70-1999, NECE: A con-
ductor used to connect equipment or
the grounded circuit of a wiring system
to a grounding electrode or electrodes.
(Reprinted with permission from NFPA
70-1999, the National Electrical Codev,
Copyright® 1998, National Fire Protec-
tion Association, Quincy, MA 02269.
This reprinted material is not the com-
plete and official position of the Na-
tional Fire Protection Association, on
the referenced subject which is rep-
resented only by the standard in its en-
tirety.)

Listed. As defined in the ANSI/NFPA
70-1999, NECU: Equipment, materials,
or services included in a list published
by an organization that is acceptable
to the authority having jurisdiction
and concerned with evaluation of prod-
ucts or services, that maintains peri-
odic inspection of production of listed
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equipment or materials or periodic
evaluation of services, and whose list-
ing states that either the equipment,
material, or services meets identified
standards or has been tested and found
suitable for a specified purpose. (Re-
printed with permission from NFPA 70—
1999, the National Electrical Code®,
Copyright® 1998, National Fire Protec-
tion Association, Quincy, MA 02269.
This reprinted material is not the com-
plete and official position of the Na-
tional Fire Protection Association, on
the referenced subject which is rep-
resented only by the standard in its en-
tirety.)

Manufactured home. As defined in the
ANSI/NFPA 70-1999, NECC®: A factory-
assembled structure or structures that
bears a label identifying it as a manu-
factured home that is transportable in
one or more sections, that is built on a
permanent chassis and designed to be
used as a dwelling with or without a
permanent foundation where connected
to the required utilities, and includes
the plumbing, heating, air condi-
tioning, and electric systems contained
therein. Unless otherwise indicated,
the term ‘‘mobile home” includes man-
ufactured homes. Fine Print Note
(FPN) No. 1: See the applicable build-
ing code for definition of the term per-
manent foundation. FPN No. 2: See 24
CFR part 3280, Manufactured Home
Construction and Safety Standards, of
the Federal Department of Housing and
Urban Development for additional in-
formation on the definition. (Reprinted
with permission from NFPA 70-1999,
the National Electrical Code”, Copy-
right® 1998, National Fire Protection
Association, Quincy, MA 02269. This re-
printed material is not the complete
and official position of the National
Fire Protection Association, on the ref-
erenced subject which is represented
only by the standard in its entirety.)

Mobile home. As defined in the ANSI/
NFPA 70-1999, NECU: A factory-assem-
bled structure or structures transport-
able in one or more sections that is
built on a permanent chassis and de-
signed to be used as a dwelling without
a permanent foundation where con-
nected to the required utilities, and in-
cludes the plumbing, heating, air-con-
ditioning, and electric systems con-
tained therein. Unless otherwise indi-
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cated, the term ‘‘mobile home’ in-
cludes manufactured homes. (Re-
printed with permission from NFPA 70—
1999, the National Electrical Codeb,
Copyright® 1998, National Fire Protec-
tion Association, Quincy, MA 02269.
This reprinted material is not the com-
plete and official position of the Na-
tional Fire Protection Association, on
the referenced subject which is rep-
resented only by the standard in its en-
tirety.)

Motor home. As defined in the ANSI/
NFPA 70-1999, NECE: A vehicular unit
designed to provide temporary living
quarters for recreational, camping, or
travel use built on or permanently at-
tached to a self-propelled motor vehi-
cle chassis or on a chassis cab or van
that is an integral part of the com-
pleted vehicle. (Reprinted with permis-
sion from NFPA 70-1999, the National
Electrical Code”, Copyright® 1998, Na-
tional Fire Protection Association,
Quincy, MA 02269. This reprinted mate-
rial is not the complete and official po-
sition of the National Fire Protection
Association, on the referenced subject
which is represented only by the stand-
ard in its entirety.)

Network interface device (NID). A NID
is comprised of a housing suitable for
outdoor installation which contains a
compartment accessible by only tele-
communications employees which in-
cludes a primary station protector and
the means for terminating tele-
communications service wire conduc-
tors and metallic shields, and a com-
partment accessible by customers
which includes an RJ-11 plug and jack
of the type specified in the FCC rules
in 47 CFR part 68.

NID. Network interface device.

Primary station protector. An assembly
which complies with RUS Bulletin 345-
39, RUS Specification for Telephone
Station Protectors. Copies of RUS Bul-
letin 345-39 are available upon request
from RUS, U.S. Department of Agri-
culture (USDA), 1400 Independence Av-
enue, SW., STOP 1522, Washington, DC
202560-1522, FAX (202) 720-4120.

Qualified Installer. A person who has
extensive installation experience, com-
plete knowledge and understanding of
RUS Bulletin 1751F-805, Electrical Pro-
tection At Customer Locations; RUS
Bulletin 1753F-1563 (RUS Form 515d),
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Specifications and Drawings for Serv-
ice Installations at Customer Access
Locations, and applicable portions of
the ANSI/NFPA 70-1999, NECO, and
ANSIIEEE C2-1997, NESC. Copies of
RUS Bulletins 1751F-805 and 1753F-153
are available upon request from RUS/
USDA, 1400 Independence Avenue, SW.,
STOP 1522, Washington, DC 20250-1522,
FAX (202) 720-4120.

Recreational vehicle. As defined in the
ANSI/NFPA 70-1999, NECO: A vehic-
ular-type unit primarily designed as
temporary living quarters for rec-
reational, camping, or travel use,
which either has its own motive power
or is mounted on or drawn by another
vehicle. The basic entities are: travel
trailer, camping trailer, truck camper,
and motor home. (Reprinted with per-
mission from NFPA 70-1999, the Na-
tional Electrical Codell, Copyrightd 1998,
National Fire Protection Association,
Quincy, MA 02269. This reprinted mate-
rial is not the complete and official po-
sition of the National Fire Protection
Association, on the referenced subject
which is represented only by the stand-
ard in its entirety.)

RUS. Rural Utilities Service.

RUS accepted (material and equipment).
Equipment which RUS has reviewed
and determined that:

(1) Final assembly or manufacture of
the equipment is completed in the
United States, its territories and pos-
sessions, or in an eligible country;

(2) The cost of components within the
material or equipment manufactured
in the United States, its territories and
possessions, or in an eligible country is
more than 50 percent of the total cost
of all components used in the material
or equipment; and

(3) The material or equipment is suit-
able for use on systems of RUS tele-
communications borrowers.

RUS technically accepted (material and
equipment). Equipment which RUS has
reviewed and determined that the ma-
terial or equipment is suitable for use
on systems of RUS telecommuni-
cations borrowers but the material or
equipment does not satisfy both para-
graphs (1) and (2) of this definition:

(1) Final assembly or manufacture of
the equipment is not completed in the
United States, its territories and pos-
sessions, or in an eligible country; and
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(2) The cost of components within the
material or equipment manufactured
in the United States, its territories and
possessions, or in an eligible country is
50 percent or less than the total cost of
all components used in the material or
equipment.

SEA. Service entrance aerial.

SEB. Service entrance buried.

Travel trailer. As defined in the ANSI/
NFPA 70-1999, NECO: A vehicular unit,
mounted on wheels, designed to provide
temporary living quarters for rec-
reational, camping, or travel use, of
such size and weight as not to require
special highway movement permits
when towed by a motorized vehicle,
and of gross trailer area less than 320
square feet (29.7 square meters). (Re-
printed with permission from NFPA 70—
1999, the National Electrical Codell,
Copyrightd 1998, National Fire Protec-
tion Association, Quincy, MA 02269.
This reprinted material is not the com-
plete and official position of the Na-
tional Fire Protection Association, on
the referenced subject which is rep-
resented only by the standard in its en-
tirety.)

Truck camper. As defined in the ANSI/
NFPA 70-1999, NECO: A portable unit
constructed to provide temporary liv-
ing quarters for recreational, travel or
camping use, consisting of a roof, floor,
and sides, designed to be loaded onto
and unloaded from the bed of a pick-up
truck. (Reprinted with permission from
NFPA 70-1999, the National Electrical
Codel, Copyrightl 1998, National Fire
Protection Association, Quincy, MA
02269. This reprinted material is not
the complete and official position of
the National Fire Protection Associa-
tion, on the referenced subject which is
represented only by the standard in its
entirety.)

[66 FR 43317, Aug. 17, 2001]

§1755.502 Scope.

(a) Sections 1755.503 through 1755.510
cover approved methods of making
service installations at customer ac-
cess locations in telecommunications
systems of RUS borrowers.

(b) Requirements in §§1755.503
through 1755.510 cover facilities of the
type described in the FCC rules in 47
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CFR part 68 for one and multi-party
customer owned premises wiring.

[66 FR 43317, Aug. 17, 2001]

§1755.503 General.

(a) For the purposes of this section
and §§1755.504 through 1755.510, a NID
shall be as defined in §1755.501 and shall
contain both a fuseless primary station
protector and a modular plug and jack
for each conductor pair, up to a max-
imum of 11 pairs, and shall be provided
by the telecommunications company
and used by customers.

(b) For the purposes of this section
and §§1755.504 through 1755.510, BET
shall be as defined in §1755.501 and shall
contain both primary station protec-
tors and connector terminals for each
conductor pair, of 12 or more pairs, and
shall be provided by the telecommuni-
cations company and used by cus-
tomers. The primary station protectors
may be either fuseless or fused.

(c) The requirements provided in this
section and §§1755.504 through 1755.510
have been designed to coordinate with
the provisions of the ANSI/NFPA 70—
1999, NECO, and the American National
Standards Institute/Institute of Elec-
trical and Electronics Engineers, Inc.
(ANSI/IEEE) C2-1997, National Elec-
trical Safety Code (NESC). The Na-
tional Electrical Codell and NECO are
registered trademarks of the National
Fire Protection Association, Inc.,
Quincy, MA 02269. The ANSI/NFPA T70-
1999, NECO, and the ANSIIEEE C2-
1997, NESC, are incorporated by ref-
erence in accordance with 5 U.S.C.
562(a) and 1 CFR part 51. Copies of
ANSI/NFPA 70-1999, NECO, are avail-
able from NFPA, 1 Batterymarch Park,
P.O. Box 9101, Quincy, Massachusetts
02269-9101, telephone number 1 (800) 344—
35565. Copies of ANSIVIEEE C2-1997,
NESC, are available from IEEE Service
Center, 4556 Hoes Lane, Piscataway,
New Jersey 08854, telephone number 1
(800) 678-4333. Copies of the ANSI/NFPA
70-1999, NECUO, and the ANSI/IEEE C2-
1997, NESC, are available for inspection
during normal business hours at RUS,
room 2905, U.S. Department of Agri-
culture, 1400 Independence Avenue,
SW., STOP 1598, Washington, DC 20250—
1598 or at the Office of the Federal Reg-
ister, 800 North Capitol Street, NW.,
Suite 700, Washington, DC. Most state
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and local authorities require that util-
ity construction comply with either
the ANSINFPA 70-1999, NECO, and
ANSI/IEEE C2-1997, NESC, or some ear-
lier editions of the ANSI/NFPA 70,
NECO, and ANSI/IEEE C2, NESC. Some
authorities have their own more strin-
gent codes which may or may not be
embellishments of the ANSI/NFPA 70,
NECO, and ANSI/IEEE C2, NESC.

(d) RUS borrowers shall make certain
that all construction financed with
RUS loan funds comply with:

(1) The provisions of this section and
§§1755.504 through 1755.510 and the
ANSI/NFPA 70-1999, NECO, and ANSI/
IEEE C2-1997, NESC codes, or any more
stringent local codes; or

(2) The provisions of this section and
§§1755.504 through 1755.510 with bor-
rower added adjustments to bring con-
struction into compliance with any
more stringent local codes.

(e) This section and §§1755.504
through 1755.510 are intended primarily
for the installer who will perform the
work. It assumes that decisions regard-
ing the selection of grounding elec-
trodes, locations, and types of equip-
ment have been made by the RUS bor-
rower or the engineer delegated by the
RUS borrower.

(f) Only a qualified installer as defined
in §1755.501 shall be assigned to make
installations without advance planning
and without direct supervision.

(g) This section and §§1755.504
through 1755.509 contain information
which is normally not provided on the
construction drawings which are in-
cluded in §1755.510.

(h) All work shall be conducted in a
careful and professional manner. Serv-
ice wire and cable shall not be tram-
pled on, run over by vehicles, pulled
over or around abrasive objects or oth-
erwise subjected to abuse.

(1) When situations not covered by
this section and §§17565.504 through
1755.510 arise, the RUS borrower or the
engineer delegated by the borrower,
shall specify the installation procedure
to be used. The requirements of para-
graph (j) of this section shall be com-
plied with in every installation.

(j) NIDs, BETs, and fused primary
station protectors shall be installed
and grounded to meet the requirements
of the ANSI/NFPA 70-1999, NECO, or
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local laws or ordinances, whichever are
more stringent.

(k) Battery polarity and conductor
identification shall be maintained
throughout the system as indicated on
construction drawings 815 and 815-1
contained in §1755.5610. Color codes and
other means of conductor identifica-
tion of buried and aerial service wires
shall conform to the requirements of
this section and §§1755.504 through
1755.510.

(1) All materials for which RUS
makes acceptance determinations,
such as service wires and cables,
ground rods, ground rod clamps, etc.,
used in service entrance installations
shall be RUS accepted or RUS tech-
nically accepted. Borrowers shall re-
quire contractors to obtain the bor-
rower’s approval before RUS tech-
nically accepted materials are to be
used in service entrance installations.
Borrower’s shall also ensure that the
cost of the RUS technically accepted
materials are at least 6 percent less
than the cost of equivalent RUS ac-
cepted materials, as specified in ‘“‘Buy
American” Requirement of the Rural
Electrification Act of 1938, as amended
(7 U.S.C. 903 note). Materials used in
service entrance installations which
are of the type which RUS does not
make acceptance determinations shall
be of a suitable quality for their in-
tended application as determined by
the RUS borrower or the engineer dele-
gated by the RUS borrower.

(m) On completion of an installation,
borrowers shall require the installer to
make all applicable tests required by
§§1755.400 through 1755.407, RUS stand-
ard for acceptance tests and measure-
ments of telecommunications plant.

[66 FR 43317, Aug. 17, 2001]

§1755.504 Demarcation point.

(a) The demarcation point (DP) pro-
vides the physical and electrical inter-
face between the telecommunications
company’s facilities and the customer’s
premises wiring.

(b) The Federal Communications
Commission (FCC) rules in 47 CFR part
68 require telecommunications pro-
viders to establish a “DP” which
marks a separation of the provider’s fa-
cilities from the customer’s (owned)
premises wiring and equipment.

§1755.505

(c) RUS borrowers shall observe the
FCC DP requirement by installing
NIDs, BETSs, or fused primary station
protectors when required by section
800-30(a)(2) of ANSI/NFPA 70-1999,
NECO, at all new or significantly
modified customer access locations
which are financed with RUS loan
funds. The National Electrical Coded and
NECO are registered trademarks of the
National Fire Protection Association,
Inc., Quincy, MA 02269. The ANSI/
NFPA 70-1999, NECO, is incorporated
by reference in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Copies
are available from NFPA, 1
Batterymarch Park, P. O. Box 9101,
Quincy, Massachusetts 02269-9101, tele-
phone number 1 (800) 344-3555. Copies of
ANSI/NFPA 70-1999, NECO, are avail-
able for inspection during normal busi-
ness hours at RUS, room 2905, U.S. De-
partment of Agriculture, 1400 Independ-
ence Avenue, SW., STOP 1598, Wash-
ington, DC 20250-1598 or at the Office of
the Federal Register, 800 North Capitol
Street, NW., Suite 700, Washington,
DC.

(d) For all customer access locations
of less than 12 pairs, RUS borrowers
shall establish DPs by using either
NIDs or fused primary station protec-
tors when required by section 800-
30(a)(2) of ANSI/NFPA 70-1999, NECO.
For customer access locations of 12
pairs or greater, RUS borrowers shall
establish DPs using either NIDs, BETSs,
or fused primary station protectors
when required by section 800-30(a)(2) of
ANSI/NFPA 70-1999, NEC O.

[66 FR 43317, Aug. 17, 2001]

§1755.505 Buried services.

(a) Buried services of two or three
pairs shall consist of Service Entrance
Buried (SEB) assembly units, in ac-
cordance with RUS Bulletin 1753F-153
(RUS Form 515d), Specifications and
Drawings for Service Installations at
Customer Access Locations. The wire
used for buried services shall conform
to the requirements of §1755.860, RUS
specification for filled buried wires,
and shall be RUS accepted or RUS
technically accepted. The conductor
size for two and three pair buried serv-
ice wires shall be 22 American Wire
Gauge (AWG). Copies of RUS Bulletin
1753F-153 are available upon request
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from RUS/USDA, 1400 Independence
Avenue, SW., STOP 1522, Washington,
DC 20250-1522, FAX (202) 690-2268.

(b) Buried services of six or more
pairs shall be RUS accepted or RUS
technically accepted 22 AWG filled bur-
ied cable conforming to the require-
ments of §1755.390, RUS specification
for filled telephone cables.

(c) Buried service wire or cable shall
be terminated in buried plant housings
using either splicing connectors or
filled terminal blocks in accordance
with the applicable paragraphs of
§1755.200, RUS standard for splicing
copper and fiber optic cables.

(d) Buried service wire or cable shall
be identified at buried plant housings
in accordance with construction draw-
ing 958 contained in §1755.510.

(e) Buried service wire or cable shall
be installed up to the building in the
same general manner as buried ex-
change cable but in addition must meet
the following requirements:

(1) Light weight lawn plows or
trenchers shall be used;

(2) The shortest feasible route com-
mensurate with the requirements of
§1755.508(i), (j), and (k), and paragraph
(£)(1) of this section shall be followed;

(3) Buried service wire or cable shall
be plowed or trenched to a depth of 12
in. (305 mm) or greater where prac-
ticable in soil, 36 in. (914 mm) in
ditches, or 3 in. (76 mm) in rock.
Depths shall be measured from the top
of the wire or cable to the surface of
the ground or rock;

(4) In the case of a layer of soil over
rock either the minimum depth in rock
measured to the surface of the rock, or
the minimum depth in soil measured to
the surface of the soil may be used; and

(5) Where adequate advance planning
has been done, burial of telecommuni-
cations services jointly with electric
power services may be feasible. If a de-
cision has been reached by manage-
ment to provide joint occupancy serv-
ices, the services may be installed
using the recommendations in RUS
Bulletin 1751F-640, ‘‘Design of Buried
Plant—Physical Considerations.”” Cop-
ies of RUS Bulletin 17561F-640 are avail-
able upon request from RUS/USDA,
1400 Independence Avenue, SW., STOP
1522, Washington, DC 20250-1522, FAX
(202) 720-4120.
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(f) Buried service wire or cable shall
be installed on or in buildings as fol-
lows:

(1) Each buried service wire or cable
shall contact the building as close to
the NID, BET, or fused primary station
protector as practicable. Service wire
or cable runs on buildings shall nor-
mally consist of a single vertical run
held to the minimum practical length.
Horizontal and diagonal runs shall not
be permitted.

(2) Buried service wire or cable shall
be located so as to avoid damage from
lawn mowers, animals, gardening oper-
ations, etc.

(3) Buried service wire or cable shall
be installed against a foundation wall
or pillar to provide adequate support
and mechanical protection.

(4) Where it is likely that the service
wire or cable shall be subjected to me-
chanical damage, the wire or cable
shall be enclosed in a guard in accord-
ance with assembly unit drawing BM83
contained in §1755.510.

(6) The first above-ground attach-
ment for a buried service wire or cable,
unless it is enclosed in a guard, shall
not be more than 4 in. (100 mm) above
final grade.

(6) Uninsulated attachment devices
may be used to attach buried service
wire and cable to masonry and other
types of noncombustible buildings and
on any type of building if fuseless pri-
mary station protectors incorporated
in NIDs or BETSs are used and installa-
tions fully comply with section 800-
30(a)(1) of ANSI/NFPA 70-1999, NECO.
The National Electrical Codel and
NECUO are registered trademarks of the
National Fire Protection Association,
Inc., Quincy, MA 02269. The ANSI/
NFPA 70-1999, NECO, is incorporated
by reference in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Copies
are available from NFPA, 1
Batterymarch Park, P.O. Box 9101,
Quincy, Massachusetts 02269-9101, tele-
phone number 1(800)344-3555. Copies of
ANSI/NFPA 70-1999, NECO, are avail-
able for inspection during normal busi-
ness hours at RUS, room 2905, U.S. De-
partment of Agriculture, 1400 Independ-
ence Avenue, SW., STOP 1598, Wash-
ington, DC 20250-1598 or at the Office of
the Federal Register, 800 North Capitol
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Street, NW.,
DC.

(7) Insulated attachments shall be
used to separate service wires or cables
from woodwork where section 800—
30(a)(2) of ANSI/NFPA 70-1999, NECO

Suite 700, Washington,

§1755.505

requiring the use of fused primary sta-
tion protectors must be observed.

(8) Minimum separation between bur-
ied service wire or cable and other fa-
cilities shall be as listed in Table 1, as
follows:

TABLE 1.—MINIMUM SEPARATION FOR TELECOMMUNICATIONS WIRES AND CABLES ON OR IN

BUILDINGS

Minimum clearance in.

. - . [mm] 12 telecommuni-
Foreign facility or obstruction cations company’s wires

or cables
Electric supply wire including neutral and grounding conductors:

4[102]
In conduit 2 [50.8]
Radio and television antennas, Lead-in and grounding conductors . 4[102]
Lightning rods and lightning conductors ...........ccccccovvviviieienenennns 372 [1830]
All foreign grounding conductors except lightning rod ground conductors . 2 [50.8]
Neon signs and associated wiring ... 6 [150]
Metallic objects—pipes (gas, cold water, oil, sewer) and structures . 42 [50.8]
Wires or cables of another communications system ...........c.cccceceve 2 [50.8]

11f minimum separation cannot be obtained, nonshielded wire and cable facilities shall be protected with either porcelain tubes
or flexible tubing as modified by Notes (3) and (4) of this table.

2 Separation applies to crossings and parallel runs.

3|f this separation cannot be obtained, bond the telecommunications grounding conductors or grounding electrode to the light-
ning rod grounding conductor or grounding electrode with at least a Number (No.) 6 AWG copper, insulated, ground wire. With
this provision a minimum separation of 4 in. (100 mm) is acceptable but this provision must not be utilized if the separation cited
in this table can be maintained.

4Increase to a minimum of 3 in. (75 mm) separation from steam or hot water pipes, heating ducts, and other heat sources.

(9) Wire and cable attachments to
buildings for outside mounted NIDS,
BETSs, or fused primary station protec-
tors shall be in accordance with con-
struction drawing 962 contained in
§1755.510.

(10) Appropriate devices for attaching
service wire or cable on or in buildings
vary with the type of building con-

struction and the wire or cable size.
Figures 1 and 2 illustrate various types
of anchoring devices and their applica-
tions. The size and type of fastening
device for the wire or cable size and
type of surface shall be in accordance
with the manufacturer’s recommenda-
tion; Figures 1 and 2 are as follows:
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FIGURE 1 ANCHORING DEVICES
HAMMER DRIVE ANCHORS SCREW ANCHOR

Cable Clamp or other fixture

Insert expansion
shieid inte the
drilled hale tap—
ping it lightly until

Insert expansion
shield through
the mounting

Dryvin Anchor
Expansion Shieid

hole of the the head is flush
fixture and into with the mounting
drilfed hole. surface.

Nail (Wedging Eiement) °

Fixture

Expansion Shield

Tap expansion insert screw

Diemond Hammer shield lightty through mount—

Drive Anchor until the ing hole of
flange rests fixture into the
against the expansion shield

fixture, then and turr It

N R N insert nall into down until the
Nail (Wedging Element) the exponsion head sects
shield. firenly.

———

Brush Nail
Expansion Bolt

Drive nail in
until the head
seats firmly.

Wood Screw
(Wedging Eiement)

Nail (Wedging Element) Bridle Ring (Wood Screw Thread)

MACHINE BOLT ANCHOR

4 Insert expansion shieid
into the drilled hole

tapping it lightly until
the head is flush with
the mounting surface.

Expansion Shield

Wedge

Fixture

Insert machine
bolt through the
mounting hale of
fixture into the
expansion shield
and turn it dewn
untit the head
seats firmly.

S| )

Machine Boit
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FIGURE 2 CABLE ATTACHMENT DEVICES

HOLLCOW TILE OR
METAL LATH

LATH AND PLASTER
OR PLASTER BOARD

RIGID COMPOSITION SHINGLE

|

HI!I/? NI

all

Cable CIompJ

Sheathing
— Stud

Wood
Screw

Furring Strip L-Wood Screw

Clearance Hole

CONCRETE BLOCK

vy

L)
7 /m
%

Drill hole in concrete block with
a twist drili of the outside
diameter indicated on the
expansion shield. Then insert
anchor in hole and expand by
turning screw.

7

MASONRY—FINISHED SURFACE

N

Cable Clamp -

Hammer
Drive Hook

7

Double Headed Nail —

(11) Experience indicates that there
are objections from many owners of
buildings covered with aluminum or
vinyl siding to the drilling of holes in
the siding for the attachment of wires
or cables, and NIDs, BETSs, or fused pri-
mary station protectors. It is, there-
fore, important to obtain permission

%

PLASTER ON CINDER BLOCK

22718
3

%

70000

— Screw Anchor T»v- — Plaster

from the owner before drilling holes in
such siding.

(12) If the NID, BET, or fused primary
station protector must be mounted in-
side (not recommended by RUS), the
service entrance into the building shall
be installed in accordance with section
800-12(c) of ANSI/NFPA 70-1999, NECO.
After pulling-in the wire or cable, the
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free space around the cable or wire
shall be carefully sealed both outside
and inside with a duct sealer that has
RUS acceptance or RUS technical ac-
ceptance.

(13) If the customer requests an all
buried installation for an alarm system
or objects to above-ground facilities
because of appearance and one-party
service is involved, the entrance hole
shall be made below grade as shown in
sketch C of construction drawing 510-2
contained in §1755.510. Care shall be ex-
ercised to prevent damage to the build-
ing foundation. The hole shall be sealed
as specified in paragraph (f)(12) of this
section. The installation shall comply
with all the requirements of section
800-12(c) of ANSI/NFPA 70-1999, NECO.

(g) When the NID, BET, or fused pri-
mary station protector is to be in-
stalled inside the building, the instal-
lation shall comply with section 800-
12(c) of ANSI/NFPA 70-1999, NECO, and
the outside plant wire or cable shall
preferably be installed in a rigid metal
or intermediate metal conduit that is
grounded to an electrode in accordance
with section 800-40(b) of ANSI/NFPA
70-1999, NECO, as shown in sketch A of
Figure 3 in paragraph (h)(2) of this sec-
tion. The shield of the outside plant
wire or cable shall be bonded to the
grounding terminal of the NID, BET, or
fused primary station protector which
in turn shall be connected to the clos-
est, existing, and accessible grounding
electrode, of the electrodes cited in
section 800-40(b) of ANSI/NFPA 70-1999,
NECO.

(h) An inside NID, BET, or fused pri-
mary station protector installation
may also be made without use of a
rigid metal or intermediate metal con-
duit provided that the ingress of the
outside plant wire or cable complies
with section 800-12(c) of ANSI/NFPA
70-1999, NECO, and provided either of
the following are observed:

(1) The NID, BET, or fused primary
station protector is located as close as
practicable to the point where the out-
side plant wire or cable emerges
through an exterior wall. The length of
outside plant wire or cable exposed
within the building shall be as short as
practicable but in no case shall it be
longer than 50 feet (ft) (15.2 meters (m))
in accordance with the allowable ex-

7 CFR Ch. XVII (1-1-03 Edition)

ception No. 3 of section 800-50 of ANSI/
NFPA 70-1999, NECO. See sketch B of
Figure 3 in paragraph (h)(2) of this sec-
tion. The shield of the outside plant
wire or cable shall be bonded to the
grounding terminal of the NID, BET, or
fused primary station protector which
in turn shall be connected to the clos-
est, existing and accessible grounding
electrode, of the electrodes cited in
section 800-40(b) of ANSI/NFPA 70-1999,
NECO (Fine print Note No. 2 of ANSI/
NFPA 70-1999, NECO, section 800-50,
warns that the full 50 ft (15.2 m) may
not be authorized for outside unlisted
cable (not in a metal or intermediate
metal conduit) within a building if it is
practicable to place the NID, BET, or
fused primary station protector closer
than 50 ft (15.2 m) to the cable entrance
point, e.g., if there is an acceptable and
accessible grounding electrode of the
type cited in section 800-40(b) of ANSI/
NFPA 70-1999, NECO, anywhere along
the proposed routing of the outside
cable within the building); or

(2) Where the NID, BET, or fused pri-
mary station protector must be located
within the building remote from the
entrance point and the entrance point
of the outside plant wire or cable can-
not be designed to be closer to the NID,
BET, or fused primary station pro-
tector location, the outside plant wire
or cable shall be spliced, as close as
practicable to the point where the out-
side plant wire or cable emerges
through an outside wall, to an inside
wiring cable that is ‘‘Listed” as being
suitable for the purpose in accordance
with part BE of article 800 of ANSI/
NFPA 70-1999, NECO. The length of
outside plant wire or cable exposed
within the building shall be as short as
practicable but in no case shall it be
longer than 50 ft (15.2 m) in accordance
with the allowable exception No. 3 of
section 800-50 of ANSI/NFPA 70-1999,
NECO. See sketch C of Figure 3. The
shield of the outside plant wire or cable
shall be bonded to the grounding ter-
minal of the NID, BET, or fused pri-
mary station protector which in turn
shall be connected to the closest, exist-
ing, and accessible grounding elec-
trode, of the electrodes cited in section
800-40(b) of ANSI/NFPA 70-1999, NECO
(Fine print Note No. 2 of the ANSI/
NFPA 70-1999, NECO, section 800-50,
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warns that the full 50 ft (15.2 m) may
not be authorized for outside unlisted
cable (not in a metal or intermediate
metal conduit) if it is practicable to
place the NID, BET, or fused primary
station protector closer than 50 ft (15.2
m) to the cable entrance point, e.g., if

§1755.505

there is an acceptable and accessible
grounding electrode of the type cited in
section 800-40(b) of ANSI/NFPA 70-1999,
NECO, anywhere along the proposed
routing of the outside cable within the
building). Figure 3 is as follows:

FIGURE 3
CABLE ENTRANCES AND RUNS IN BUILDINGS

}-— CONDUIT

Note: Run outside type
cable in conduit to
building terminai

NID, BET, or Fused Primary
Station Protector

Station Equipment —l

I

Inside Wiring
Cable

.........

Aerial Cabie

or
Buried Wire
or Cable

SKETCH A

6 1t (1.8 m) Max. (1)

Station Equipment —1

[‘ Inside Wiring Cable
J

N

NN
''''''''''''

&=

NID, BET, or Fused Primary Station Protector

SKETCH B

I
— 4 ft (1.2 m)

Aerial Cable J

[

or
Buried Wire
or Cable

— Splice @

Max. (1) _NID, BET, or Fused Primary
Station Protector

Station Equipment —}

1]

TN ONARNAN
@v/)/ X

SAY g’f«‘\'\.\\\
2NN
SRR

4

Notes:

@ Recommended maxirnum is shown; length cannot
length of 50 ft (15,2 m).

NEC®

@ Outside plant cable shield shall be connected to an acceptable grounding electrode.

metallic, the splice case shall also be connected

Tm Inside Wiring Cable ~~»-»-~~T

SKETCH C

axceed the ANSI/NFPA 70~1999, NEC@clrowobte

(See Fine Print Note No. 2 of Section 800~50 of ANSI/NFPA 70-1999,

If splice case is
to the same acceptable grounding electrode.
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(i) The polarity of buried wire or
cable ‘“‘tip” and ‘‘ring” conductors
shall be maintained by making the

7 CFR Ch. XVII (1-1-03 Edition)

connections in accordance with Table
2, as follows:

TABLE 2.—COLOR CODES FOR TIP AND RING CONNECTIONS OF INSIDE WIRING CABLE

Tip Ring
par lor of insulati lor of marki lor of insulati Color of
Color of insulation Color of marking Color of insulation marking

1. . | White

2 White

3 White

4 White

5 White
6 . . Red
7 .. | Orange . ... | Orange . Red
8 Red . | Green ... . | Green ... Red
9 Red . Brown ... Brown Red
Red . Slate . Slate . Red

Black .. | Blue .. .. | Blue . Black

Black .. | Orange . . | Orange . Black

Black . | Green ... Green ... Black

Black Brown ... Brown Black

Black Slate . Slate Black

Yellow .. | Blue .. ... | Blue . Yellow

Yellow .. | Orange . . | Orange . Yellow

Yellow . | Green ... Green ... Yellow

Yellow Brown ... Brown Yellow

Yellow Slate . Slate Yellow

Violet .. | Blue .. ... | Blue . Violet

Violet .. | Orange . . | Orange . Violet

Violet . | Green ... Green ... Violet

. | Violet . | Brown ... Brown Violet

Violet Slate Slate . | Violet

[66 FR 43317, Aug. 17, 2001]

§1755.506 Aerial wire services

(a) Aerial services of one through six
pairs shall consist of Service Entrance
Aerial (SEA) assembly units, in accord-
ance with RUS Bulletin 1753F-1563 (RUS
Form 515d), Specifications and Draw-
ings for Service Installations at Cus-
tomer Access Locations. The wire used
for aerial services shall conform to the
requirements of §§1755.700 through
1755.704, RUS specification for aerial
service wires, and shall be RUS accept-
ed or RUS technically accepted. Copies
of RUS Bulletin 1753F-153 are available
upon request from RUS/USDA, 1400
Independence Avenue, SW., STOP 1522,
Washington, DC 20250-1522, FAX (202)
720-4120.

(b) If aerial wire services are to be
connected to aerial cable pairs, the
NIDs or fused primary station protec-
tors and grounds shall be installed and
connected before the aerial service
wires are attached to the customer’s
structure.

(c) Kinks or splices shall not be per-
mitted in aerial service wire spans.

(d) Aerial service wires shall be run
in accordance with the construction
drawings contained in §1755.510 and
shall conform to all clearance require-
ments of the ANSI/NFPA 70-1999,
NECO, and ANSI/IEEE C2-1997, NESC,
or local laws or ordinances, whichever
are the most stringent. The National
Electrical Codell and NECO are reg-
istered trademarks of the National
Fire Protection Association, Inc.,
Quincy, MA 02269. The ANSI/NFPA T70-
1999, NECO, and ANSVIEEE C2-1997,
NESC, are incorporated by reference in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies of ANSI/NFPA 70—
1999, NECO, are available from NFPA, 1
Batterymarch Park, P.O. Box 9101,
Quincy, Massachusetts 02269-9101, tele-
phone number 1 (800) 344-3555. Copies of
ANSIVIEEE C2-1997, NESC, are avail-
able from IEEE Service Center, 455
Hoes Lane, Piscataway, New Jersey
08854, telephone number 1 (800) 678-4333.
Copies of ANSI/NFPA 70-1999, NECO,
and ANSI/IEEE C2-1997, NESC, are
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available for inspection during normal
business hours at RUS, room 2905, U.S.
Department of Agriculture, 1400 Inde-
pendence Avenue, SW., STOP 1598,
Washington, DC 20250-1598 or at the Of-
fice of the Federal Register, 800 North
Capitol Street, NW., Suite 700, Wash-
ington, DC.

(e) Aerial service wire shall be in-
stalled using the maximum practicable
sag consistent with the required
ground clearance and good construc-
tion practices. In no event shall the
minimum sags be less than the values
shown on construction drawing 505 con-
tained in §1755.510 for various span
lengths and loading areas provided.
Span lengths shall not exceed 250 ft (76
m).

(f) To reduce vibration and galloping,
aerial service wire shall be twisted one
complete turn for each 10 ft (3 m) of
span length at the time of installation.

(g) The methods of attaching aerial
service wires at poles shall be as illus-
trated in construction drawings 503-2
and 504 contained in §1755.510.

(h) Horizontal and vertical climbing
spaces on poles used jointly with power
circuits shall be provided in conform-
ance with the requirements of Rule 236
of ANSI/TEEE C2-1997, NESC.

(i) Not more than four aerial service
wires shall be distributed from any one
7/16 in. (10 mm) drive hook, or more
than two aerial service wires from any
one 5/16 in. (8 mm) drive hook. Aerial
service wires and drive hooks shall be
arranged so that the load does not pull
the drive hook out of the pole. When
more than one drive hook is required,
the drive hooks shall be staggered with
a minimum separation of 1 in. (25.4
mm) horizontally on centers and 1.5 in.
(40 mm) vertically on centers. If drive
hooks are placed within 3 in. (76 mm) of
the top of the pole and on the opposite
side of the pole’s circumference, a
vertical separation of at least 3 in. (76

§1755.506

mm) shall be provided. A drive hook
shall not be placed on the top of a pole
or stub pole.

(j) When connecting aerial service
wires to cable pairs at terminals, suffi-
cient slack shall be provided so that
each aerial service wire shall reach any
binding post position as shown on con-
struction drawing 312-1 contained in
§1755.510.

(k) Aerial service wire attachments
on utility poles and the manner of
placing bridle rings and entering cable
terminals shall be as shown on con-
struction drawing 503-2 contained in
§1755.510.

(1) Not more than two conductors
shall be connected to any terminal
binding post. Where it is necessary to
bridge more than two aerial service
wires at the same closure, the aerial
service wires shall be terminated in
aerial service wire terminals connected
in parallel with a No. 20 AWG bridle
wire which shall be terminated on the
binding posts of the filled terminal
block.

(m) Where aerial service wire is at-
tached to aerial plastic cable, it shall
be brought directly into a ready-access
closure and shall be terminated on the
binding posts of the filled terminal
block as shown on construction draw-
ing 503-2 contained in §1755.510.

(n) The conductor of copper coated
steel reinforced aerial service wires
identified by tracer ridges shall be used
as the ring (negative battery) con-
ductor of the pair, and shall normally
be connected to the right or lower
binding post of a pair on filled terminal
blocks and NIDs or fused primary sta-
tion protectors.

(0) Nommetallic reinforced aerial service
wire pair identification. (1) The tip and
ring conductors of nonmetallic rein-
forced aerial service wires shall be
identified in accordance with Table 3,
as follows:

TABLE 3.—NONMETALLIC REINFORCED AERIAL SERVICE WIRE COLOR CODE

Pair number

Conductor color

Tip Ring

White/Blue or White

B WN B

.. | White/Orange or White ..
. | White/Green or White ....
White/Brown or White ...
White/Slate or White ......

Blue
Orange
Green
Brown
Slate
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TABLE 3.—NONMETALLIC REINFORCED AERIAL SERVICE WIRE COLOR CODE—Continued

Conductor color

Pair number

Tip Ring

Red/Blue or Red ............

.............................................................................. Blue

(2) The ring (negative battery) con-
ductor of the pair shall normally be
connected to the right or lower binding
post of a pair on filled terminal blocks
and NIDs or fused primary station pro-
tectors.

(p) When it is necessary to avoid in-
tervening obstacles between a pole and
a building, span clamp attachments
shall be used to support the aerial serv-
ice wires at points between the poles
that are supporting the cable on the
suspension strand as indicated by con-
struction drawings 501-1 and 501-2 con-
tained in §1755.510.

(q) Aerial service wire strung from
pole to pole shall be placed entirely
below or entirely above any existing
wire or cable. When adequate ground
clearance can be obtained, preference
shall be given to placing aerial service
wire below wire and cable.

(r) When more than one aerial service
wire is installed from pole to pole, the
first aerial service wire shall be sagged
in accordance with construction draw-
ing 505 contained in §1755.510. Suc-
ceeding aerial service wires shall be
sagged with 2 in. (560.8 mm) more sag
for each aerial service wire.

(s) Aerial service wire spans from
pole lines to buildings shall follow the
shortest feasible route commensurate
with the requirements of paragraph (t)
of this section and shall be sagged in
accordance with construction drawing
505 contained in §1755.510. The route
shall avoid trees and other obstruc-
tions to the extent practicable. Where
trees cannot be avoided, tree trimming
permission shall be obtained from the
owner or the owner’s representative,
and all limbs and foliage within 2 ft
(600 mm) of the finally sagged wire
shall be removed. If tree trimming per-
mission cannot be obtained, the matter
shall be referred to the borrower for
resolution before proceeding with the
installation.

(t) Aerial service wires shall contact
buildings as closely as practicable at a

point directly above the NID, or fused
primary station protector. Generally,
horizontal drop wire runs on buildings
shall not exceed 20 ft (6 m). The warn-
ing given in §1755.505(f)(11) regarding
drilling holes in aluminum and vinyl
siding applies also to attaching aerial
service wires.

(u) The point of the first building at-
tachment shall be located so that the
aerial service wire will be clear of roof
drainage points.

(v) Where practicable, aerial service
wires shall pass under electrical guys,
power distribution secondaries and
services, tree limbs, etc.

(w) Aerial service wire shall not pass
in front of windows or immediately
above doors.

(x) Aerial service wires shall be rout-
ed so as to have a minimum clearance
of 2 ft (600 mm) from any part of a
short wave, ham radio, etc. antenna
mast and a television antenna mast in
its normal vertical position and of the
possible region through which it
sweeps when being lowered to a hori-
zontal position.

(y) Aerial service wires shall be in-
stalled such that all clearances and
separations comply with either section
237 of ANSIVIEEE C2-1997, NESC, or
ANSI/NFPA 70-1999, NECO, or local
laws or ordinances, whichever is the
most stringent.

(z) Aerial service wire attachments
to buildings shall be as follows:

(1) First attachments on buildings
shall be made in accordance with con-
struction drawings 506, 507, or 508-1
contained in §1755.510, as applicable;

(2) Intermediate attachments on
buildings shall be made in accordance
with construction drawings 510 or 510-1
contained in §1755.510; and

(3) Uninsulated attachments shall be
permitted to be used as follows:

(i) Wherever NIDS are used as per-
mitted by section 800-30(a)(1) of the
ANSI/NFPA 70-1999, NECO; and
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(ii) On masonry and other types of
nonflammable buildings.

(aa) Insulated attachments shall be
used on wooden frame, metallic siding
and other types of combustible build-
ings where fused primary station pro-
tectors are used, as required by section
800-30(a)(2) of ANSI/NFPA 70-1999,
NECO.

(bb) Aerial service wire runs on build-
ings shall be attached vertically and
horizontally in a neat and most incon-
spicuous possible manner. See con-
struction drawing 513 contained in
§1755.5610. Horizontal runs on buildings
are undesirable and shall be kept to a
minimum. Diagonal runs shall not be
made.

(cc) Aerial service wire runs on build-
ings shall be located so as not to be

§1755.506

subjected to damage from passing vehi-
cles, pedestrians, or livestock.

(dd) Minimum separation between
aerial service wires and other facilities
on or in buildings shall be in accord-
ance with §1755.505(f)(8), Table 1.

(ee) Appropriate devices for attach-
ing aerial service wires to buildings
vary with the type of building con-
struction and with the type of cus-
tomer access location equipment.
Table 4 lists various types of attach-
ments and their application with re-
spect to construction, customer access
location equipment, and proper mount-
ing devices. Construction drawings 506
through 513 contained in §1755.510 illus-
trate requirements with respect to var-
ious angles of service wire contacts and
uses of various attachments. Table 4 is
as follows:
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Table 4
DEVICES FOR ATTACHING AERIAL SERVICE WIRES TO BUILDINGS (1), (2), (8)
TYPES OF FASTENING DEVICES
FRAME BUILDINGS (3) FIRE RESISTANT BUILDINGS (4)
FUSED STATION PROTECTOR NID {NID OR FUSED STATION PROTECTOR)
TYPE
oF
ATTACHMENT | wood Plywoed—} Thin Wood Plywood—| Thin
Shingle~ | Plastic— | Brick— | Metal |Shingle— |Plastic— | Brick— | Metal {Concrete " Brick
Composi—| Board | Stucco-| Sheath|Composi-| Board | Stucco-{ Sheath [Block Tile |stone Steel
tion (5) [Paneling | Plaster tion (5) |Paneling | Plaster Concrete
Under| 2172 x| 3 s | 3w g18 | 2d/2 X| 3077 %[5 x g1a |3 x g18 | 5072 X
o, |Angle | FH Screw | FH Screw | Pl Serew | By soray | Py sorew | P Serew | FH Serew | By goroy
S 'fover | 578" | S48 | 3/8 5/e | 556 | s/6" | 378" 5/16"
* | Angle | Angle | Angle | Angte | Angls | Ange | Angle | Ange
Angle| Screw | Screw | Screw | Screw | Screw | Screw | Screw | Screw
2-1/2" x| 5 3-1/2" x| 2-1/2" x
Knob, C |10 sk Lo 0 Note 6 |Note 6|Note 6 |Note 6
RH Serew RH Screw | RH Scraw
Bracket, |ov x g14 { 2" x g1a 1 2°1/2" X 2= o pe
House | &t Shew | & o [ 7t 'sbew | Note 6| Note 6 [Note 6 | Note 6
Bracket, 2= x pia [2= x e 2#“4‘/2" o x e 127 x e |20 w e [21/2 %00 o e e x 4 b6t x 4| 20 x 4 | 3167 x4
Corner | R Screw | Rt Serew | £t 1 RH Sorew | Rit Screw | RH Screw | #1¥ . | Rit Scrow | Togale | Toagie |RH Screw | ™ Toggis
Screweye,
mcsjgtéﬁ 1" Shank | 1" Shank | 27 Shank | 1" Shank | Note 6 |Note & [ Note 6 |Note 6
Ring. 51e! Note 6 [ Note & | Note 6 | Note 6|Note 7|Note 7|Note & |Nate 7] D™ Inote 6{ DM 1 Note 6
Ring, Bridle, ) N
g‘g,w” *|Note 6Note 6| Note 6 | Note 6 [Note 7|Note 7|Note 6 |Note 7 EZ‘;Z::",O" Note 6 E;z:::‘:" Note 6
Hoak, Brop o 2" g | 2" 4 12" x fi4 |27 14 B/ x 47 R4 x 47120 B | 1747k B
Wre Note & [Note 6Nate & |Hote 6|5, SAth |2 AFL 12 i 12 it 1S xS e (B sda ) e
o v ot 6 [ ote | ote & Note 58210 | £ 3 |5t 2185 | 22208 ot o 07| ot 6
Ring. Bridie, 16" x 4°$/167 x 47 N6 5 4
Toggte e V ogne | Note 8] 15 5 S
Clamp, One
Hole, Offset . e . . " P R
" o 3/4 #6135 /4° % 3/4 #0134 1" % 8’ 4 1 1/2 ,
oG ggjrid Note 6|Nate &|Note G[Note 6 {5l slray R.{i e s | R s At el ’/Tuq)(gla R Sofes s{.e ok
Strap

NoOTES: 1. Screw dimensions are minimum.
Where appropriate, either or both dimen-
sions shall be increased. All wood screws for
exterior use shall be stainless steel. All other
exterior metal devices shall be stainless
steel, zinc coated steel, silicon bronze, or
corrosion resistant aluminum alloy.

2. Toggle bolt dimensions are minimum.
Where appropriate, either or both dimen-
sions shall be increased.

3. All devices should be attached to stud-
ding.

4. Screw-type devices shall be secured by
means of expansion-type anchors. Equivalent
manual or machine-driven devices may be
used. Where toggle bolts are specified equiv-
alent devices may be used.

5. Pilot holes shall be provided for screws
and bridle rings in shingles and dropsiding.

6. Attachment device not applicable.
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7. Attachment device applicable but no
separate fastening device required.

8. To convert English units to Metric units
use 1 in. = 25.4 mm.

(ff) Fastener spacings for vertical and
horizontal runs on frame or masonry
buildings shall not be more than 6 ft (2
m) apart. Fasteners should be spaced
close enough to prevent the aerial serv-
ice wire from ‘‘slapping’ against the
building during windy conditions.

(gg) When it is necessary to pass be-
hind or around obstructions such as
downspouts and vertical conduits, the
aerial service wire shall be supported
firmly with attachment devices placed

§1755.506

not more than 6 in. (152 mm) from the
obstruction as illustrated in Figures 4
and 5 of paragraph (hh) of this section.
Preferably, the aerial service wire
should be routed behind obstructions
to minimize the possibility of mechan-
ical damage to the aerial service wire
in the event repair work to the ob-
struction is required.

(hh) When passing around building
projections of masonry or wood or
around corners, aerial service wires
shall be installed as illustrated in Fig-
ures b and 6. Figures 4, 5, and 6 are as
follows:
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FIGURE 4

AERIAL SERVICE WIRE CROSSING OBSTRUCTIONS
WOODEN BUILDING SURFACES
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(PREFERRED INSTALLATION METHOD)
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FIGURE 5
AERIAL SERVICE WIRE CROSSING OBSTRUCTIONS
MASONRY BUILDING SURFACES
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SKETCH B
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FIGURE 6
AERIAL SERVICE WIRE CROSSING COMBUSTIBLE BUILDING PROJECTIONS

C Knob or Insulated ———
Eye Screw

C Knob

Surface and Wire

C Knob or Insuloted S
Eve Screw

(ii) In areas where ice and snow con-
ditions are severe, aerial service wires
shall be located so that ice and snow
falling from the roof will not strike the
wires. However, where aerial service
wires must pass under the sloping part
of the roof, first attachments shall be
made as close as practicable to the
eaves.

AN

(jj) If two aerial service wire spans
are required to the same building, the
first attachment shall be such that
both aerial service wires can be at-
tached at the same attachment device.
Refer to construction drawing 508-1
contained in §1755.510. Where more
than two aerial service wires are re-
quired, additional attachment devices
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in the same general location on the
building shall be used.

(kk) When two or more aerial service
wire runs are required on the same
building they shall share the same type
of attachment devices.

(11) Aerial service wire entrances to
buildings shall conform to sketch B of
construction drawing 510-2 contained
in §1755.510, unless the entrance is
made through a conduit.

(mm) When the aerial service wire
approaches the entrance hole from
above, a 1.5 in. (40 mm) minimum drip
loop shall be formed in accordance
with sketch B of construction drawing
510-2 contained in §1755.510.

(nn) If an entrance conduit which
slopes upward from outside to inside is
available and suitably located, it shall
be used for the aerial service wire en-
trance.

[66 FR 43317, Aug. 17, 2001]

§1755.507 Aerial cable services.

(a) Where more than six pairs are
needed initially, and where an aerial
service is necessary, the service shall
consist of 22 AWG filled aerial cable of
a pair size adequate for the ultimate
anticipated service needs of the build-
ing. The cable shall comply with the

§1755.507

requirements of §1755.390, RUS speci-
fication for filled telephone cables, and
shall be RUS accepted or RUS tech-
nically accepted.

(b) Aerial cable services shall be con-
structed in accordance with specific in-
stallation specifications prepared by
the RUS borrower or the engineer dele-
gated by the borrower.

(c) Unless otherwise specified in the
installation specifications, aerial cable
service installations shall meet the fol-
lowing requirements:

(1) Strand supported lashed construc-
tion shall be used.

(2) Where practicable a %s in. (8 mm)
utility grade strand and automatic
clamps shall be used in slack spans to
avoid damage to the building.

(3) Construction on poles shall com-
ply with applicable construction draw-
ings for regular line construction. Aer-
ial service cable shall be spliced to the
main cable in accordance with
§1755.200, RUS standard for splicing
copper and fiber optic cables.

(4) Where practicable, aerial cable
shall pass under electrical guys, dis-
tribution secondaries, and services.

(5) The suspension strand shall be at-
tached to the building by wall brackets
as indicated in Figure 7 as follows:
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FIGURE 7
SUSPENSION STRAND DEADENDING ON BUILDINGS

16 7/8 in. (429 mm)
Wall Strap

>~

Automatic Clamp

Strand
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SKETCH A: PULL ALONG LINE OF BUILDING WALL
;_,__ Wire Rope Thimble

S Wall Strap -— - ey

—— Automatic J

Clamp
| ——
o
S5 ¥
A
J

Wire Rope / \‘

e Strand
Thimble -

"“\‘"- Greater than

20°

Automatic Mg o
Clamp

SKETCH B: ANGLE PULL FROM BUILDING WALL

(i) If taut spans are necessary, appro-
priate size strand may be used if the
pull is in line with one wall of the
building, or within 20 degrees of being
in line as illustrated in sketch A of
Figure 7. If the angle of pull is greater
than 20 degrees from the building, the
wall bracket shall be reinforced
against pullout by an arrangement

e

Type
Wall Strap

Automatic --
Clamp
5/16 in. (8 mm) e
Strond Slack Span Only
SKETCH C: PULL FROM FACE OF WALL

equivalent to sketch B of Figure 7.
Taut spans may be strung using the
recommendations in RUS Bulletin
1751F-630, Design of Aerial Plant. The
same tension as would be used in nor-
mal line construction so as not to ex-
ceed 60 percent of the breaking
strength of the strand under maximum
loading shall be used. Taut spans shall
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not exceed 100 ft (30.5 m) in length and
the cable weight shall not exceed 1
pound/foot (1b/ft) [1.5 kilogram/meter
(kg/m)] except when equivalent com-
binations of greater span lengths with
cable weight less than 1 1b/ft (1.5 kg/m)
are permissible. Copies of RUS Bulletin
1751F-630 are available upon request
from RUS/USDA, 1400 Independence
Avenue, SW., STOP 1522, Washington,
DC 20250-1522, FAX (202) 720-4120.

(ii) When an attachment must be
made to the face of a building wall
away from a corner, a “U” type wall
bracket shall be used as indicated in
sketch C of Figure 7. Only slack span
construction with % in. (8 mm) utility
grade strand shall be permitted in this
situation. The bail of the automatic
clamp shall be protected by a wire rope
thimble.

(6) Aerial cable shall be located on
the rear or side of the building and
shall be run only in a horizontal or a
vertical direction. The cable route
shall be selected so as to avoid building
projections and obstructions to the ex-
tent practicable.

(7) Cable attachment devices shall be
located on solid masonry or on studs of
wood frame buildings. Cable attach-
ment devices may be installed on sheet
surface materials only when such ma-
terials are reinforced with a backing
material which allows penetration and
firm holding of the attachment devices
through the backing material.

(8) The minimum separation on or in
buildings between cable and other fa-
cilities shall be as indicated in
§1755.505(f)(8), Table 1.

(9) On horizontal runs, cable clamps
shall be placed so that the attachment
is below the cable. On vertical runs,
cable clamps shall be placed so that the
attachment is on the same side as hori-
zontal runs. Cable clamps shall be
placed on the inside of cable bends.

(10) On horizontal runs, cable clamps
shall be placed not more than 16 in. (400
mm) apart for cable diameters equal to
or greater than 1 in. (25.4 mm) and 24
in. (600 mm) apart for cable diameters
less than 1 in. (25.4 mm).

(11) On vertical runs, cable clamps
shall be approximately 24 in. (600 mm)
apart for all sizes of cable.

(12) For the cable entrance, holes
shall be bored slightly larger in diame-

§1755.508

ter than the cable and shall slope up-
ward from outside to inside. A duct
sealer having RUS acceptance or RUS
technical acceptance shall be applied
to both ends of the hole after the cable
is pulled in.

(13) Section 1755.505(g) and (h) shall
also apply to aerial cable services.

[66 FR 43317, Aug. 17, 2001]

§1755.508 Customer
protection.

(a) All customer access locations
shall be protected.

(b) Customer access location protec-
tion shall consist of installing the tele-
communications facilities with proper
clearances and insulation from other
facilities, providing primary voltage
limiting protection, fuse links, NIDs,
BETSs, or fused primary station protec-
tors, if required, and adequate bonding
and grounding.

(c) All NIDs shall be RUS accepted or
RUS technically accepted or the RUS
borrower shall obtain RUS regional of-
fice approval on a case by case basis as
applicable.

(d) All BETSs shall be RUS accepted
or RUS technically accepted.

(e) All fused primary station protec-
tors shall be RUS accepted or RUS
technically accepted.

(f) NIDs, BETSs, or fused primary sta-
tion protectors shall be mounted out-
side for all applications except for
those described in paragraphs (g)(1)
through (g)(3) of this section.

(g) NIDs, BETSs, or fused primary sta-
tion protectors may be mounted inside
when:

(1) Large buildings are to be served
and the customer requests an inside in-
stallation;

(2) Buried alarm circuits are re-
quested by the subscriber; or

(3) The customer requests an all bur-
ied installation for appearance or to
prevent the drilling of holes in alu-
minum or vinyl siding.

(h) Outside mounted NIDs, BETSs, or
fused primary station protectors shall
be easily accessible and shall be lo-
cated between 3 to 5 ft (1 to 1.5 m)
above final grade.

(i) The locations of NIDs, BETSs, or
fused primary station protectors shall
be selected with emphasis on utilizing
the shortest primary station protector

access location
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grounding conductor practicable and
on grounding of the telecommuni-
cations primary station protector to
the electric service grounding system
established at the building served uti-
lizing electrodes (c) through (g) cited
in section 800-40(b)(1) of ANSI/NFPA
70-1999, NECO. The National Electrical
Codell and NECO are registered trade-
marks of the National Fire Protection
Association, Inc., Quincy, MA 02269.
The ANSINFPA 70-1999, NECO, is in-
corporated by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
Copies are available from NFPA, 1
Batterymarch Park, P. O. Box 9101,
Quincy, Massachusetts 02269-9101, tele-
phone number 1 (800) 344-3555. Copies of
ANSI/NFPA 70-1999, NECO, are avail-
able for inspection during normal busi-
ness hours at RUS, room 2905, U.S. De-
partment of Agriculture, 1400 Independ-
ence Avenue, SW., STOP 1598, Wash-
ington, DC 20250-1598 or at the Office of
the Federal Register, 800 North Capitol
Street, NW., Suite 700, Washington,
DC.

(j) If access to the building electric
service grounding system, as ref-
erenced in paragraph (i) of this section,
is not possible or is not reasonable
(telecommunications primary station
protector grounding conductor will be
longer than 10 ft (3 m)), the NID, BET,
or fused primary station protector
shall be located as close as practicable
to electrodes (a) or (b) cited in section
800-40(b)(1) of ANSI/NFPA 70-1999,
NECO.

7 CFR Ch. XVII (1-1-03 Edition)

(k) In addition, the NID, BET, or
fused primary station protector shall
be located in, on, or immediately adja-
cent to the structure or building to be
served as close as practicable to the
point at which the telecommunications
service wire attaches to the building,
making sure that the telecommuni-
cations primary station protector
grounding conductor is connected to
the closest, existing, and accessible
electrode, of the electrodes cited in
paragraph (i) or (j) of this section.

(1) For the preferred customer access
location installation, the ANSI/NFPA
70-1999, NECO, permits the tele-
communications grounding conductor
to be connected to the metallic con-
duit, service equipment closure, or
electric grounding conductor as shown
in Figure 8 of paragraph (1)(2) of this
section.

(1) Connections to metallic conduits
shall be made by ground straps
clamped over a portion of the conduit
that has been cleaned by sanding down
to bare metal.

(2) Connections to metallic service
equipment closures shall be made by
attaching a connector which is listed
for the purpose by some organization
acceptable to the 1local authority
(State, county, etc.) per article 100 of
ANSI/NFPA 70-1999, NECO, definition
for ‘“‘Listed” (for example connectors
listed for the purpose by Underwriters
Laboratories (UL)). Figure 8 is as fol-
lows:
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FIGURE 8

GROUNDING OF TELECOMMUNICATIONS SERVICE TO ELECTRIC SERVICE
(PREFERRED METHOD)

— To Protector Ground Terminal of NID, BET,
or Fused Station Protector

NID, BET, or
Fused Stotiom‘;
Protector

Ground Clamp

Eiectric Service Conduit

Electric
] Service
Equipment
Enclosure

Ground Clamp —— —

e Metallic Conduit

Grounding Conductor e Grounding  Conducior

Attachment QOptions.

——————Premiges Power
Grounding Electrode

See Section 800—40(c) of ANSI/NFPA 70-1999 NEC®@ Select one of the

dttachment options shown above for the_jnstallation. @ C\qmp”must he
accepted by Listing Agency (UL, ete.). Connector (Ttem "me”) must be
accepted by a Nationally recognized testing laboratory.

(m) Where it is not possible to ac- bonds to the cold water pipe and it is
complish the objective of paragraphs used only as a portion of a bonding
(1), (j), and (k) of this section, interior conductor and, therefore, does not have
metallic pipes may be used to the max- to be ‘‘acceptable’” as a ground elec-
imum practicable extent to gain access trode but may be floating (isolated
to the electric service ground as shown from ground by a plastic pipe section).
in Figure 9. Note that the water pipe in ANSI/NFPA 70-1999, NECO, requires
Figure 9 is electrically continuous be- that metal piping be used as a bonding
tween electric and telecommunications conductor in this manner only when
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the connectors to the pipe are within mary station protector grounded di-
1.5 m (5 ft) of where the pipe enters the rectly to an accessible location near
premises. This is not the preferred in- the power grounding system. See para-
stallation. The RUS preferred installa- graph (1) of this section. Figure 9 is as
tion has the telecommunications pri- follows:

FIGURE 9

ALTERNATIVE TECHNIQUE FOR BONDING TO ELECTRIC SERVICE GROUND
WHERE DIRECT ATTACHMENT IS NOT POSSIBLE

— NID, BET, or Fused
Station Protector

Telephone Set Buried Service
Drop

ée!ecodm?udnicoticns -
. . . O {al
Station Wire or Inside

Wiring Cable
Electric Ground Insulated Ground Wire @

Rod
me L]

Pole ‘l #6 AWG Copper Insulated -
Ground Wire Lt
Metallic Cotd—— [} || ¢« | |t ( )+
Water Fipe L
| — i @
[
\.._ .
. al
0
- j ' Porch
/M,_ Piastic or
Metallic Pipe
Electric Power - etalic ripe
Service
Notes:

@ Both electric and telephone "o’ connectors attached to the cold water pipe sholl
be within 5 ft (1.5 m) of where the pipe enters the premises.

Refer to Section 1755.508, Paragraph (v), Table 5 for the ground wire conductor
size. Ground wire rnust be accepted by a MNationally recognized testing laboratory.

@ Connector "aj” must be accepted by o Notionally recognized testing laboratory.
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(n) Where the telecommunications
premises system at a customer’s access
location is grounded to a separate elec-
trode (of any type) this telecommuni-
cations grounding electrode must be
bonded to the electric grounding sys-
tem with a No. 6 AWG or larger copper
insulated grounding conductor. Bond-
ing of separate electrodes is a require-
ment of the ANSI/NFPA 70-1999, NEC [O.

(o) The NID, BET, or fused primary
station protector pair size shall be se-
lected for the number of lines antici-
pated within five years.

(p) When lightning damage is consid-
ered probable or customer access loca-
tions are remote from the borrower’s
headquarters, use of maximum duty
gas tube primary station protectors in-
corporated in NIDs, BETSs, or fused pri-
mary station protectors should be con-
sidered. (See RUS TE&CM 823, Elec-
trical Protection by Use of Gas Tube
Arresters). Copies of RUS TE&CM 823
are available upon request from RUS/
USDA, 1400 Independence Avenue, SW.,
STOP 1522, Washington, DC 20250-1522,
FAX (202) 720-4120.

(q) NIDs or BETSs incorporating fuse-
less station protectors shall always be
used in preference to fused station pro-
tectors or BETs incorporating fused
protectors, when in the judgment of
the RUS borrower or the engineer dele-
gated by the RUS borrower, the re-
quirements of ANSI/NFPA 70-1999,
NECUO, for fuseless station protectors
can be met.

(r) A fuse link consisting of a copper
conductor two gauges (AWG) finer (nu-
merically higher) conductivity than
the aerial service wire shall be pro-
vided between the cable and aerial
service wire where NIDs or BETSs incor-
porating fuseless station protectors are
used. Thus for a 22 AWG drop, a fuse
link of No. 24 AWG or finer copper wire
shall be provided. If the cable circuit is
No. 24 gauge or finer, the cable conduc-

§1755.508

tors serve as the fuse link for the 22
AWG aerial service wire and no sepa-
rate fuse link is necessary. (Note: The
fuse link or the facilities serving as the
fuse link must be located between the
telecommunications facilities that are
exposed to possible power cross and the
customer drop where there is no expo-
sure to possible power cross.)

(s) RUS’s buried plant practices re-
quire buried main line plant to be pro-
tected against power contacts to aerial
plant extensions and aerial inserts by
No. 24 AWG fuse links at every buried-
aerial junction.

(t) In aerial cable plant, fuse links
are usually provided by No. 24 AWG
leads on filled terminal blocks regard-
less of the gauge of the cable conduc-
tors. This practice is acceptable if the
ampacity of the aerial service wire is
sufficiently higher than the fuse link’s
ampacity.

(u) The grounding and bonding of
each NID, BET, or fused primary sta-
tion protector shall be selected by con-
sulting paragraphs (i) through (n) of
this section. The ‘‘first choice’ assem-
bly unit shall be selected whenever the
prevailing conditions make its use
practicable. The NID, BET, or fused
primary station protector assembly
unit selected shall be installed in ac-
cordance with the appropriate con-
struction drawing specified in RUS
Bulletin 1753F-1563 (RUS Form 5154d),
Specifications and Drawings for Serv-
ice Installations at Customer Access
Locations (Incorporated by reference
at §1755.97). Copies of RUS Bulletin
1753F-153 are available upon request
from RUS/USDA, 1400 Independence
Avenue, SW., STOP 1522, Washington,
DC 20250-1522, FAX (202) 720-4120.

(v) The minimum size grounding con-
ductor that can be used with a single
NID; a group of NIDs; a multipair NID;
fused protector; or BET shall be in ac-
cordance Table 5, as follows:

TABLE 5.—GROUNDING CONDUCTOR SIZE VERSUS NUMBER OF CIRCUITS

Minimum grounding conductor size

Number of circuits

Fuseless (carbon or gas tube) Fused

#12 AWG, copper, insulated
#10 AWG, copper, insulated ...
#6 AWG, copper, insulated

1to 3.
4t07.
8 or more.
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(w) Grounding conductor runs be-
tween the NID, BET, or fused station
protector and the ground electrode
shall conform to the following:

(1) The shortest, most direct route
practicable shall be used;

(2) Sharp bends in the grounding con-
ductor shall be avoided during installa-
tion;

(3) No splices shall be made in the
grounding conductor;

(4) Grounding conductors shall not be
fished through walls, under floors, or
placed in bridle rings or any metal con-
duit unless the grounding conductor is
bonded to the conductor at both ends
of the metallic conduit;

(5) Grounding conductor runs from an
outside mounted NID, BET, or fused
station protector to an inside ground
electrode shall use the same entrance
as the station wire; and

(6) Grounding conductor runs from an
outside mounted NID, BET, or fused
station protector to an outside ground
electrode at the building shall be at-
tached to the exterior surface of the
building or buried. If buried, the
grounding conductor shall be either
plowed or trenched to a minimum
depth of 12 in. (300 mm). When
trenched, the trenches shall be as close

7 CFR Ch. XVII (1-1-03 Edition)

to the side of the building as prac-
ticable, backfilled, and tamped to re-
store the earth to its original condi-
tion.

(x) Telecommunications grounding
connectors shall be RUS accepted or
RUS technically accepted. Grounding
and bonding conductors shall be made
of copper. Where the grounding and
bonding conductors must be connected
to aluminum electric service grounding
conductors, bimetal grounding connec-
tors shall be used.

(y) Grounding conductor attach-
ments shall conform to the following:

(1) Galvanized nails or clamps, or
nickel-copper alloy staples shall be
used for grounding conductor attach-
ments in accordance with Table 6 in
paragraph (y)(3) of this section;

(2) Grounding conductors, station or
buried service wires in parallel runs
may share the same fastening device
when the device is specifically designed
for two wires. See Table 6 in paragraph
(y)(3) of this section for station wire
and grounding conductor fasteners; and

(3) Grounding conductor fasteners
shall be placed 12 to 18 in. (300 to 450
mm) apart on straight runs and 2 to 4
in. (560.8 to 100 mm) apart at corners
and at bends. Table 6 is as follows:
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Table 6
TYPICAL FASTENING DEVICES FOR STATION WIRES AND GROUNDING CONDUCTORS (9)
TYPE AND | APPROX TYPES OF FASTENING DEVICES FOR VARIOUS TYPES OF BUILDINGS OR WALL FINISHES
GAUGE OF | OVERALL Hard Soft Wallboord, Plaster on]Brick, Stone| Shingles | gy .4 Wall
Wood, Meta! Lath, r and "
WIRE DIAMETER Woods | Woods oroc::on:’:a(:éIIocl?(S) Conc?ete(}) Siding(4) Metal(5) Tile(3)
422 AWG | 125 in. | A1, D7,|A2, A3, D8, DY, 05 2 | A2, A3, | 07,08 1708, D3,
Station to £1, F1, |D8, E2, €2, E3, o |87 08 | &2 63 | 62 63,
Wire 185 in. &1 F2, G2 G2, G3 E2, F2 i ' k’-ﬂ ’
|10 AWG A2, A3 A2, A3,
o . Al, Bt ' ’ B2, D2, Dt, D2, B2, D2,
i~ {Insulated| .168 in. Lo (Bt B2, i B2, D2 | B1, B2,
S wire D1 b2 D3 Dt D2 | D3 H2 | D3, H2
o
& Al B1, 2, C3, B1, B2, |a; a3 &1, [S €2 S5 lag, B3, c3,
Bltz sl 17 |ChEL S 08 bo 2 | 203 fE@EE TEDEEE
2 Wire F1,G‘D7. 2. F2. 62| E3 G2, G3 s - EZ P2 et GHZ1 ¢3, » 62, 63,
o
Z
AWG
3 ﬁgumed 290 in. | A2 A3.|a3 82, 05 B2, D5, D6 82, D5 | A3, 82, s [O* D3 06 62, DS, D6,
& fwea B, D4
[
A Stopie Machine, Round  |P- Clamp. One Hole Offset. Galvanized
) - | or Engmeled. Interior and Exterlor.
Note 6 Use = (Note 7). ‘Nl ) ‘
{ote 8) o . Noil._Station Wiring. Galvonized
1. 3/16" or 1/4” Crown — Mg Size. F . (2 or Engmeled. Interior gnd
3/8" Leg Min, Max, asteners ., (2) £ ry =~ 7
2. 3/16" or 1/4" Crown —|1- 5/32" 10 7/327 1/2" x #6 RH Serew 1. Type B — 1/2"
" T/NE" or 9/187 Leg ) o apn to 7/32° 3/4" x #6 RH Screw 2. Type B — 7/8
§ > 35}? E‘;g’/ 4 Orown - 3 s/32" to 7/32° 1/8" x 3 Toggle Boit
© 4. 1/4" to B/18" 1/2" x 46 RH Serew [ =
o . Clamp. Qna Mole Double
g 5. 1/4" to 5/18" 1" x #6 RH Screw MA
£ | 6 Nai Ground wire, Single . Wire Size
%) Shank Galvanized. interior 16, 1/4" to 5/16" 1/8" x 3" Toggle Bolt _Min, Mox. Fasteners
< and Exterior Use " . 1.Two 1/8" to 5/32" 3/4" x 46
L 1. 7/8" #14 7. 1/8" to 5/32" 1/2" x #6 RH Screw RH Screw(t)
2 2.1-3/8" §13 8 1/8 to /32" 5/4" x #6 RH Screw | 2Two 1/8" to 5/32 'R"H)(stew(ﬂ
2 9. 1/8" to 5/32° 1/8" x 3" Toggle Boit| 3.Two 1/8" to 5/32" 1/8" x 3
t«z / ° 5/ /87 x 37 Toggle fio we 1787 to 5/ qugk: Boft(2)
Z
o . Clomp. Ground Wire, Qne o )
ol e — H. Station. Wire Gip, Adhesiva.
i Type B-1/2" x #6 interior and Exterior Use - (Note 7 Wire Slze
RH Sorew (1) 1. Type B=1/2" x #6 RH Screw (1) 1. 1/8" Nominal
2 g{‘l"‘%fi;i/(";) % 8 2. Type B=3/4" x #6 RH Screw (1) 2. 3/16" Nominol
) 3 Type B=1/8" x 3 Toggle Bolt (2) 3. 1/4" Norminal
3 Type B-1/8" x &
Toqqle Bolt (2)

NoOTES: 1. Screw dimensions are minimum.
Where appropriate, either or both dimen-
sions shall be increased. All wood screws for
exterior use shall be stainless steel. All other
exterior metal devices shall be stainless
steel, zinc coated steel, silicon bronze, or
corrosion resistant aluminum alloy.

2. Toggle bolt dimensions are minimum.
Where appropriate, either or both dimen-
sions shall be increased.

3. Wall screw anchors may be used in wall
board, plaster or tile walls. Screws and nails
in masonry shall be secured by means of ex-
pansions type anchors. Equivalent manual or
machine-driven devices may be used. Where
toggle bolts are specified, equivalent devices
may be used.

4. Lead holes shall be drilled for screws,
nails, and bridle rings in shingles and
dropsiding.
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5. Sheet metal screws shall be used except
where toggle bolts are required. Where wood
sheathing under sheet metal siding is en-
countered, the sheet metal may be drilled or
punched and a wood screw used.

6. Machine-driven staples of nickel-copper
composition may be used for exterior wiring.

7. Galvanized clamps and wiring nails may
be used for exterior and interior wiring.
Enameled clamps shall be used for interior
wiring only. Where toggle bolts or equivalent
devices require holes in the structure larger
than the clamp being fastened, a suitable
washer of sufficient size to cover the hole
must be used under the clamp.

8. Double clamp may be used where two #22
AWG station wires, two #12 AWG grounding
conductors, or one #22 AWG station wire and
one #12 grounding conductor parallels one
another.

9. For converting English units to Metric
units use 1 in. = 25.4 mm.

(z) Grounding conductors shall be
separated from non-telecommuni-
cations company wires in accordance
with section 800-12(b) of ANSI/NFPA
70-1999, NECO.

(aa) Grounding conductors run
through metal conduits shall be bonded
to the conduit at each end. RUS ac-
cepted and RUS technically accepted
pipe type ground clamps and grounding
connectors shall be used for bonding.

(bb) Where NID, BET, or fused sta-
tion protector assembly units require
grounding conductor connections to
pipe systems, the following apply:

(1) The connection shall be made to a
cold water pipe of an operating water
system;

(2) The connection point shall be
preferably inside the building;

(3) Allow a minimum of 6 in. (1562 mm)
between the last fastener and the point
where the grounding conductor first
touches the water pipe;

(4) Leave 2 in. (60.8 mm) of slack in
the grounding conductor to avoid
breaking the conductor at the termi-
nating point. Tape the grounding con-
ductor to the pipe where possible to
avoid movement. In no case, shall the
grounding conductor be coiled or
wrapped around the pipe;

(5) The pipe shall be cleaned with fine
sand paper to make a good electrical
connection. Care should be taken to
avoid damaging the pipe while cleaning
it;

(6) Attach the pipe grounding con-
ductor connector to the cleaned area of

7 CFR Ch. XVII (1-1-03 Edition)

pipe and tighten. Care shall be exer-
cised to avoid deforming, crushing, or
otherwise damaging the pipe. A simple
continuity check with an ohmmeter
between the connector and the pipe
will indicate whether or not a good
electrical contact has been made. Set
the ohmmeter to ‘“Rx1” scale to ensure
that a low resistance contact is made;

(7) A warning tag shall be attached to
the ground clamp with the following or
equivalent statement: ‘“‘Call the tele-
communications company if this con-
nector or grounding conductor is loose
or must be removed;”’ and

(8) When the water pipe is used, the
ANSI/NFPA 70-1999, NECO, requires
that metal piping be used as a bonding
conductor in this manner only when
the connections to the pipe are within
5 ft (1.5 m) of where the pipe enters the
premises.

(cc) Bonding conductors shall consist
of either copper or tinned copper insu-
lated wires of appropriate sizes.

(1) Bonding conductors shall be run
and attached in the same manner as
grounding conductors.

(2) Attaching and terminating de-
vices for bonding conductors shall be
adequate for the size of wire involved.
The No. 6 AWG copper insulated con-
ductor or larger shall not be termi-
nated by bending it around a threaded
stud.

(dd) Where NID, BET, or fused sta-
tion protector assembly units require a
driven ground rod the following shall
apply to the ground rod installation:

(1) Locate the ground rod at least 1 ft
(300 mm) from buildings, poles, trees
and other obstruction;

(2) Ground rods shall not be installed
within 6 ft (2 m) of electric service
ground rods (Note: This minimum sepa-
ration is provided to avoid mutual im-
pedance effects of multiple grounding
electrodes that will deleteriously de-
grade the effective impedance-to-earth
if grounding electrodes are installed
any closer than 6 ft (2 m) to one an-
other. This requirement is included for
cases where the telecommunications
company is not allowed, for some rea-
son, to observe the RUS preferred
grounding method of attaching the pri-
mary protector grounding conductor
directly to an accessible point on the
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building electric service grounding sys-
tem. RUS believes that if the primary
protector location can be sited within 6
ft (2 m) of the electric service ground
rod then the electric service ground rod
could be used as the preferred tele-
communications grounding electrode
and a separate telecommunications
ground rod is unnecessary);

(3) A hole, 15 in. (350 mm) deep and 6
in. (150 mm) in diameter, shall be dug
at the location where the ground rod is
to be driven;

(4) Where ‘‘slip-on” type ground rod
clamps are used instead of ‘‘clamp-
around” type clamps, the ground rod
clamps shall be placed onto the rod
prior to driving the rod into the ground
(Note there should be one clamp for the
NID, BET, or fused station protector
grounding conductor and one clamp for
the conductor required to bond the
telecommunications ground rod to the
electric grounding system). However,
the clamp shall not be tightened until
the rod is completely driven. The end
of the rod shall be placed in the bottom
of the hole and the rod shall be aligned
vertically adjacent to one wall of the
hole prior to driving. The rod shall be
driven until its tip is 12 in. (300 mm)
below final grade. The grounding con-
ductor shall then be attached, the
clamp shall be tightened, and hole
backfilled. Clamps employed in this
manner shall be suitable for direct bur-
ial and shall be RUS accepted or RUS
technically accepted; and

(5) Where rods are manually driven, a
large number of blows from a light

§1755.508

hammer (4 1bs (1.8 kg)) shall be used in-
stead of heavy sledgehammer type
blows. This should keep the rod from
bending.

(ee) Terminations on fuseless pri-
mary station protectors incorporated
in NIDs and on fused primary station
protectors shall be as shown in Figures
10, 11, 12, and 13 of paragraph (ee)(1) of
this section, Figure 14 of paragraph
(ee)(4) of this section, and Figure 15 of
paragraph (ee)(6) of this section. The
inner jackets of buried service wires
and outer jackets of cables used as
service drops shall be extended into the
NID or the fused primary station pro-
tector. A 10 in. (250 mm) length of each
spare wire shall be left in NIDs or fused
primary station protectors. The spare
wires shall be coiled up neatly and
stored in the NID or fused primary sta-
tion protector housing.

(1) The shields of buried service wires
may be connected to the ground bind-
ing post using RUS accepted or RUS
technically accepted buried service
shield bond connectors as shown in
Figure 10 for NIDs and Figure 11 for
fused primary station protectors. RUS
accepted or RUS technically accepted
buried service wire harness wires de-
signed for customer access location in-
stallations may also be used for termi-
nating buried service wire shields to
the ground binding post of the NID as
shown in Figure 12 and Figure 13 for
fused primary station protectors. Fig-
ures 10 through 13 are as follows:
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FIGURE 10

BONDING BURIED SERVICE WIRE AT STATION PROTECTOR OF NID
USING SERVICE WIRE SHIELD BOND CONNECTOR

installed Buried

Service Wire @

%

Buried Service Wire II Grounding Conductor

Shield Bond Connector ————rmm—

|—— Fuseless Station
Protector of NID

Typical Preparation of
Buried Service Wire

Buried service Wire - mm——r———mw
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FIGURE 11

BONDING BURIED SERVICE WIRE AT FUSED STATION PROTECTOR
USING SERVICE WIRE SHIELD BOND CONNECTOR

Instalted Buried
Service Wire

|-+——— Fused Station
Protector

Buried Service Wire Grounding Conductor

Shield Bond Connector -

Typical Preparation of
Buried Service Wire

Buried service Wire -
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FIGURE 12

BONDING BURIED SERVICE WIRE AT STATION PROTECTOR OF NID
USING SERVICE WIRE BONDING HARNESS

l—— Station Protector of NID

7|

Inner Jacket of

Service Wire
Service Wire Bonding ——eepme i Grounding Conductor
Harness (See Note) ’ v i

Shield of Service Wire -

,,,,,,,,,,,, 4 Of Service Wir
Note: After instollation, wrap shield Outer Jacket Of Service Wire

and bonding harness connector
with three half—lapped layers
of vinyt tupe.

% Buried Service Wire

568



Rural Utilities Service, USDA

§1755.508

FIGURE .13

BONDING BURIED SERVICE WIRE AT FUSED STATION PROTECTOR
USING SERVICE WIRE BONDING HARNESS

i—— Fused Station Protector

_

A

/A.

Inner Jacket of
Service Wire

Service Wire Bonding =———————rim—
Harness (See Note)

Shield of Service Wire——--—=

Note: After instaliation, wrap shield

and bonding harness connector
with three half—lapped layers
of vinyl tape.

(2) On buried service drops and aerial
service drops of more than 6 pairs using
RUS accepted or RUS technically ac-
cepted cables, the shields shall be ter-
minated with a RUS accepted or RUS
technically accepted cable shield bond-
ing connector and extended to the
ground binding post of the NID, BET,
or fused primary station protector with

- Grounding Conductor

frse—e Ouiter Jacket Of Service Wire

’%-— Buried Service Wire

an RUS accepted or RUS technically
accepted bonding harness wire. The in-
stallation of the shield bond connector
and bonding harness wire shall be in
accordance with the manufacturer’s in-
structions.

(3) The shield and other conductors
at the fuseless primary station pro-
tector incorporated in the NID shall be
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terminated as shown on Figure 14 in
paragraph (ee)(4) of this section. The
pronged or cupped washer shall be
placed above the shield. The grounding
conductor shall be placed around the
post on top of the pronged or cupped

7 CFR Ch. XVII (1-1-03 Edition)

washer. A flat washer shall be placed
above the grounding conductor.

(4) The station wire signaling ground
conductor, if required, shall be placed
above the first flat washer and beneath
the second flat washer as indicated in
Figure 14 as follows:

FIGURE 14

TERMINATION OF CONDUCTORS AND SHIELD ON
STATION PROTECTOR BINDING POSTS OF NID

e e ——

22 AWG Signaling
Station Wire Ground
(if required)

Grounding Conductor ﬁ
B

Flat Washer

| <

L
v/l n

Pronged or Cup Type
Washer

~J———— Buried Service Wire Shield(2)

IN\Y I

Line Conductors

Flat Washer(1)

Ground Binding Post

7,

i@:«‘ N
Flat Washer

Buried or §
Aerial Service -

Wire -

Fiat Wosher@

Line Binding Post

Notes:

@ If shoulder is inadequate to support shield or wire add a flat washer.

@ Terminate buried service wire shield with -station protector grounding lug of NID
in accordance with either Figure 10 or 12 of paragraph (ee)(1) of this section.
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(5) The shield and other conductors
at the fused primary station protector
shall be terminated as shown on Figure
15 in paragraph (ee)(6) of this section.
The pronged or cupped washer shall be
placed above the shield. The grounding
conductor shall be placed around the
post on top of the pronged or cupped

§1755.508

washer. A flat washer shall be placed
above the grounding conductor.

(6) The station wire signaling ground
conductor, if required, shall be placed
above the first flat washer and beneath
the second flat washer as indicated in
Figure 15 as follows:

FIGURE 15

TERMINATION OF CONDUCTORS AND SHIELD ON
FUSED STATION PROTECTOR BINDING POSTS

e S—

22 AWG Signaling
Station Wire Ground
(if required)

Grounding Conductor

Flat Washer

Pronged or Cup Type
Washer

jt——— Buried Service Wire Shield@

Service Wire
Conductors

Flat Wosher@

Ground Binding Post

Buried or Aerial
Service Wire

ﬁ:m‘t
Flat Washer

——Flat Wash er’@

P e
[ et ot gt ot et ot et

Service Wire Binding Post

Notes:

Station Wire]
—flat Washer

~Flat Washer(1)

Station Wire Binding Post

@ If shoulder is inadequate to support shield or wire add a flat washer.

@} Terminate buried service wire shield on fused station protector grounding lug
in accordonce with either Figure 11 ar 13 of paragraph (ee)(1) of this section.
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(7) Indoor NIDs or BETs that are
equipped with ‘“‘Quick Connect’’ type
terminals shall not have more than one
wire connected per clip. No. 19 AWG
copper and No. 18 AWG copper covered-
steel reinforced aerial service wire con-
ductors shall not be connected to quick
connect terminals. Nonmetallic rein-
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forced aerial service wire using No. 22
AWG copper conductors may be con-
nected to the quick connect terminals.

(8) Tip and ring connections and
other connections in multipair NIDs or
BETSs shall be as indicated in Figure 16
as follows:

FIGURE 16

MULTIPAIR NID OR BET TERMINAL CONNECTIONS
CONTAINING FUSELESS STATION PROTECTORS

Tip—71 T Ring Tip —— WVT
o
CD\@""— @4 @3 _

Aerial Service
Wire or Cable

Buried Service —m

-+— To Grounding To Grounding - Wire or Cable
Electrode Electrode Station Wires
or Cabies
—Tip -~
@_,@14:1 1 e Tesill== :}--@ @
. 2
Zolo o o\ e Z

pay e s

2 31 [Ny 4
~,
@ (D- E—Tj n A1 @3 ,@
!

Ring

R

Note: #18 AWG copper—covered sleel reinforced aerial service conductors shall not be

connected to quick

connect terminals.

Nonmetallic reinforced aerial service

conductors (#22 AWG copper) may be connected to quick connect terminals.
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(ff) System polarity and conductor
identification shall be maintained in
NIDs, BETSs, or fused primary station
protectors in accordance with con-
struction drawings 815 and 815-1 con-
tained in §1755.510.

[66 FR 43317, Aug. 17, 2001]

§1755.509 Mobile homes.

(a) Customer access location installa-
tions at mobile homes shall be treated
the same whether the homes are
mounted on permanent foundations or
temporary foundations and shall be in-
stalled as specified in §§1755.500
through 1755.510. For the purpose of
this section, mobile homes include
manufactured homes, motor homes,
truck campers, travel trailers, and all
forms of recreational vehicles. Cus-
tomer access location installations at
mobile homes can be considerably dif-
ferent than customer access location
installations at regular homes and bor-
rowers shall be certain that the two
types of installations are properly ap-
plied.

(b) The method of customer access 1o-
cation installation prescribed by the
ANSI/NFPA 70-1999, NECO for a mobile
home depends on how the electric
power is installed at the mobile home
and it can involve considerable judg-
ment on the part of the telecommuni-
cations installer. The National Elec-
trical Codell and NECO are registered
trademarks of the National Fire Pro-
tection Association, Inc., Quincy, MA
02269. The ANSI/NFPA 70-1999, NECO, is
incorporated by reference in accord-
ance with 5 U.S.C. 552(a) and 1 CFR
part 51. Copies are available from
NFPA, 1 Batterymarch Park, P. O. Box

§1755.509

9101, Quincy, Massachusetts 02269-9101,
telephone number 1 (800) 344-3555. Cop-
ies of ANSI/NFPA 70-1999, NECO, are
available for inspection during normal
business hours at RUS, room 2905, U.S.
Department of Agriculture, 1400 Inde-
pendence Avenue, SW., STOP 1598,
Washington, DC 20250-1598 or at the Of-
fice of the Federal Register, 800 North
Capitol Street, NW., Suite 700, Wash-
ington, DC. The ANSI/NFPA 70-1999,
NECO, requires primary station protec-
tors to be located where specific ac-
ceptable grounding electrodes exist.
The ANSINFPA 70-1999, NECUO, allows
station protector installations to be at
the location of the power meter or the
electric disconnecting means apparatus
serving the mobile home providing
these electric facilities are installed in
the manner specifically defined by the
ANSI/NFPA 70-1999, NECO. The ANSI/
NFPA 70-1999, NECO, requires the sta-
tion protectors to be installed at the
nearest of a number of other meticu-
lously defined ANSI/NFPA 70-1999,
NECO, acceptable electrodes where the
protector cannot be installed at the
power meter or the electric dis-
connecting means apparatus serving
the mobile home. The provisions can be
confusing.

(c) NIDs shall be installed at mobile
homes as follows:

(1) Where the mobile home electric
service equipment (power meter, etc.,)
or the electric service disconnecting
means associated with the mobile
home is located within 35 ft (10.7 m) of
the exterior wall of the mobile homes
it serves, the NID shall be installed in
accordance with Figure 17 as follows:

573



§1755.509

7 CFR Ch. XVII (1-1-03 Edition)

FIGURE 17/

NETWORK INTERFACE DEVICE (NID) INSTALLATION
ELECTRIC SERVICE EQUIPMENT WITHIN 35 FEET (10.7 METERS)
OF MOBILE HOME

Power Service Meter

vy

Mobile Home Post —l

T

NID @ —
——] Power Grounding l
Conductor

Buried Service Wire

Mobile Home
12 in.
(30.5 em)
Max.
Customer
Provided
s Connecting
tation Block
wire @ L;J
)
Trailer Frame

Beam Trailer
Clamp @

Drive Ring @

#6 AWG Copper Insulated
Ground Wire

[— Copper Insulated Ground Wire &

A AL ARG ALK
NER N

N A
NN,

A

X,
N

e
s

AN

{ Power Service Ground Rod

Notes:

;V "
PR 7
NS
RIS

/\/\ 12 in. (30.15 cm)} Min.
\
2

N

Ground Rod
Clamp @

f‘— Telecormmmunications Co. Ground Rod

- #6 AWG Copper Bonding Conductor @)

@ Clamp must be occcepted by Listing Agency (UL, ete.) for two conductors, otherwise two clamps must be used.
@ Ses Figure 19 of paragraph (e) of this section for NID terminations, @ See Figure 20 of paragraph {(s) of
of this section for maobita home instaliation @ Bare if buried ite antire length; insuloted where human contact is
possible. @ See Section 1755.508, paragraph (v), Table 5 for the correct conductor size of the ground wire.

(2) Where the mobile home electric
service equipment (power meter, etc.,)
or the electric service disconnecting
means associated with the mobile
home is located more than 35 ft (10.7 m)

from the exterior wall of the mobile
homes it serves, the NID shall be in-
stalled in accordance with Figure 18 as
follows:
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FIGURE 18

NETWORK INTERFACE DEVICE (NID) INSTALLATION
FLECTRIC SERVICE EQUIPMENT MORE THAN 35 FEET (10.7 METERS)

4

O

Power Service Meter

Mobile Home Post —l

NID @) —1

Power Grounding

Conductoer

Buried Service Wire

FROM MOBILE HOME

e

Mobile Home

12 in.
(30.5 em)
Max.
Customer
Provided
Connecting
Station - Block

Trailer Frame

wire @ '
<N

Beam Trailer
Clamp &

Drive Ring ©)
L gG AWdGW(?opper insulated
r Copper Insulated Ground Wire @
A S RN AN
NN N NN RN XN, I
R I e
NI, //%\//\//\//\//\//\/ L S P AP £ Ground Rod
N SN s e e
N I N ORI,
\/\/\/\/\\/\\/\/%/\\\\/\\\/\\/\\/\\\\/\\/\\L\ X
N N N N N N N N N N AN NN
RRRUR R R R KRR
x\\\\/\\%f\\\s\\\\\,\\\\\\/&\\\»s\\\\/\\\g\\mﬁ%
- Power Service Ground Rod ?M Telecommunications Co. Ground Rod

Notes: @ Clamp must be accepted by Listing Agency (UL, ete.} for two conductors, otherwise two clamps

must be vsad.

See Figure 19 of paragraph (e) of this section for NID terminations.

See

Figure 20 oi porograph {e) of this section for moblle horre installation. Gae Section 1755.508,
poragraph (), Table for the correct conductor size of the ground wire.

(d) The service wire and station wire
shall be terminated in the NID in ac-

(e) Installation of the station wire
and grounding conductor at the mobile

cordance with Figure 19 in paragraph home shall be in accordance with Fig-

(e) of this section.

ure 20. Figures 19 and 20 are as follows:
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FIGURE 19
NID TERMINATIONS

L_. ND

RJ11 Jack
Fuseless Station Protector ;

Service Wire Shield
Bond Connector

— Service Wire
Shield

o

Buried Service Wire ——s=
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FIGURE 20
MOBILE HOME INSTALLATION

Tape

L
%

: : i<—-— Station Wire

[Drive Ring

#6 AWG Insuloted e
Ground Wire

[66 FR 43317, Aug. 17, 2001]

§1755.510 Construction and assembly
unit drawings.

(a) The construction and assembly
unit drawings in this section shall be
used by borrowers to assist the in-
staller in making the customer access
location installations.

|t Trailer Frame

L

(b) The asterisks appearing on the
construction drawings indicate that
the items are no longer listed in the
RUS Informational Publication (IP)
344-2, ‘“‘List of Materials Acceptable for
Use on Telecommunications Systems
of RUS Borrowers.” RUS IP 344-2 can
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be obtained from the Superintendent of (c) Drawings BMb50, BM83, 312-1, 501-1,
Documents, P. O. Box 371954, Pitts- 501-2, 503-2, 504, 505, 506, 507, 508-1, 510,
burgh, PA 15250-7954, telephone number 510-1, 510-2, 513, 815, 815-1, 958, and 962
(202) 512-1800. are as follows:

wt ——-———-—]]

- np

S0 OF SC ——

Buried Plant Housing

- (Compensation Paid

r 12 in. {305 mm) L~ pn—] Snfitir BD Assembly
ni

1 in. (25 mm) approx.

r
T

6 in. (152 mm) approx.

ITEMS MATERIALS NO. REQD
wt |Terminal, wire, filled, unprotected, pole—~mounted (specify pair size) 1
*nn Strap, riser guard 2z
*np Clamp, one-hole, offset as reg'd
sa or scl Wire or cable, filled, buried as req’d
aq Guard, riser, 1 in. 1D by 8 ft {25 mm D by 2.4 m) as req'd
i Screws, lag (size os required) 4

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
BURIED SERVICE WIRE OR CABLE INSTALLATION
TO POLE-MOUNTED WIRE TERMINAL

Scale:  NTS March 2001
BM50
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NID, BET, or NID, BET,
Fused Station / or Fused
Protector Station
/ Protector
&* Approx. 14" Approx.
am
_,—Fasteners 3 to & am
5 ! / — 14" Appox. Fasteners
Pon
18" Min. 27 Min, ~=|

Notes:

Where an obstruction of less than 2 in. is encountered, the burled service
guard (item am) shall extend from the NID, BET, or fused protector
te 6 in. below the ground.

@ Where an obstruction of greater than 2 in. is encountered, the buried
service guard (item am) shall be divided as shown (from the NID, BET, or
fused protector to the obstruction, and from 3 in. below the obstruction to
6 in. below the ground). In lieu of divided service guords (item am), a
continuous flexible conduit may be used from the NID, BET, or fused
protector to 6 in. below the ground.

For converting English units te metric units use 1 In. = 25.4 mm and

1 ft = 0.3048 m.
{TEM MATERIAL NO. REQ'D
am Guord, buried service (including fasteners) 1

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
BURIED SERVICE GUARD

Scale: NTS March 2001
BMES
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—0 X\
V4 \ ( )
Make connection
without cutting Bridge—tap
circuit conductor Connector
only if plant is
not dedicated.
[} T8

c

L— Filled Terminal Biock
—— Aeriol Service Wire (See Notes@cnd@)

Notes:

@ Where aerial service wire connections are made along gerial plastic cable,
unprotected filled terminal blocks equipped with lead~cut wires sholl be used.

Conductors of the aerial service wire shall be connected directly o the
hinding posts of the filled terminal block.

RURAL. TELECOMMUNICATIONS CONSTRUCTION PRACTICES
AERIAL PLASTIC CABLE DETAILS OF WIRE
CONNECTIONS TO FILLED TERMINAL BLOCKS

Scaie: NTS March 2001
5121
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— ns—Locate between turns mr
in lashing wire.

Stock wire placed
in a smooth
curve.

Preferably not more than 20 in. (508 mm) from cable suspension bolt.

May be increased to 3 ft (0.9 m) to provide climbing spoce or
clearances from irees.

- When greater than 3 ft (0.9 m) refer to drawing 501--2.

ITEMS MATERIALS NO, REGQUIRED
¥mm Rings, drive as required
*ng Clomps, span as required
mk Clomps, drop wire as required
nt Wire, aerial service as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SPAN CLAMP ATTACHMENT

NTS March 2001
5071

Scale:
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— ns—Locate between turns
in loshing wire.

Slack wire placed
in a smooth
curve.

3 (0.9 m)

_

When less thon 3 ft (0.9 m) refer to Drawing. 501—1

ITEMS MATERIALS NO. REQUIRED
*mg Hooks, drive as required
*ng Clamps, span as required
rrik Clamps, drop wire as reguired
nt Wire, aerigl service as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SPPAM CLAMP ATTACHMENT

Scale: NTS Mareh 2001
5012
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ma =,&< \Aericl Service Wire to Building
mk
mk ~—— he
St N1
nt —//
(5] e nan gt

\ Aerial Service Wire to Next Pole
mk or Span Clamp

Note:

@ install cerial service wiring through all rings on bottom of terminal housing.
Turn wire back around last ring to assigned pair. Form
avoid sharp bends.

wire loosely to

ITEMS MATERIALS NO. REQUIRED
*my Hooks, drive as required
*ne Rings, bridle as required
er Enclosures, ready—access

sh Blocks, filled, terminal, unprotected -

nt Wire, aeriol service as required
ok Clomps, drop wire as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SERVICE WIRE CONNECTIONS TO AERIAL CABLE

Scale:  NTS

March 2001
5032
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CONTACT ANGLE

ms L
nt L\f L

P Nt

ELEVATION PLAN VIEW

mk

FIGURE A: Aerial service wires whose contact angle (A) exceeds five degrees

and/or whose adjocent spon lengths are different by 25 percent
or more,

| mg

e 11}

FIGURE B: Aeriol service wires whose contact angle (A) is less than five

degrees and/or whose adjacent spon lengths are different by less
than 25 percent.

ITEMS MATERIALS NO. REQUIRED
*mg Hooks, drive as required
nt Wire, aerial service as required
mk Clamps, drop wire as required
*mi Support, drop wire as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SERVICE WIRE ATTACHMENT AT INTERMEDIATE PCLE

Scale: NTS Mareh 2001
504
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Span Length

\ Sag

MINIMUM STRINGING SAG — COPPER COVERED STEEL REINFORCED (CCSR) and

NONMETALLIC REINFORCED (NMR) AERIAL 'SERVICE WIRES

SPAN LENGTH ft (m)

SAG—MEDIUM AND LIGHT
LOADING DISTRICTS

SAG—HEAVY LOADING
DISTRICT

100 (30.5) OR LESS

20 in. (510 mm)

20 in. (510 mmy

125 (38) 34 in. (860 mm) 34 In. (860 mm)
750 (46) TR(2 my 7 ft (1.2 m)
775 (53) 55 ft (1.7 m) 7t (2.1 m)
200 (61) 71 (21 m) 1R (5.4 m)
275 (66.5) 9 ft (27 m)

250 (78) T ft (3.4 m)

Nete: Te reduce vibration and dancing, service wire shall be twisted one complete
turn for each 10 ft {3 m) of span length at the time installation.

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
AERIAL SERMICE WIRE SAGS

Scale: NTS

Mareh 2001
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7 CFR Ch. XVII (1-1-03 Edition)

[o0]

Buildin here NI ntainin
EFuseless Station Protectors are Used
on Fire istont Buildings.

Use house hook or drop wire hook
for any angle except angle B. When
nacessary (o ploce service wire within
angle B use "S” knob with corner
braocket to avoid service wire
attachment an front of bullding.

js-————— SIDE OF BUILDING ON WHICH NID

OR FUSED STATION PROTECTOR IS
MOUNTED

Aerial Service Wire

Aerial Service Wire

E Buildi m E Stati
Proteciors are Used.

if angle A is less than 30" use "S”
knob. [f angle A is greater than 30°
use "S" knob with 5/18 in. (7.9 mm)
angle screw., When necessary {o place
service wire within angle B use "S” knob
with corner bracket to avold service
wire attochments on front of buildings.

RURAL

TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SELECTION OF SERVICE WIRE ATTACHMENT

Scale: NTS March 2001
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mi

T o

mj@

VERTICAL BUILDING RUN

HORIZONTAL T\
BUILDING RUN
(Angie Screw)

Notes:

@ Provide slack wire in the form of o
smooth curve. Make sure exposed
wire wiil not contact building.

@Ciose drop wire clip firmly on wire
with side cutting or equivalent pliers.

Bail of clamp shall net bear against
aerial service wire.

All house attachments Hlustrated shall

be firmly anchored in studs. HORIZONTAL BUILDING RUN
. . . (Corner Bracket)
@F